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Surgic al Sua ture s Exclusively 


Duffield Street Brooklyn, NY., USA... 


Microscopes, Microtomes 


And Other Microscope Accessories 


VISIT OUR SHOWROOM WHERE ALL THE LEAD 
ING MAKES ARE ON DISPLAY 


We have a large stock of Bausch and Lomlh 
and Spencer stands, also a stock of imported 
Zeiss and Leitz instruments. 

Oculars, objectives, nosepieces, mechani: 
stages, condensers, vertical illuminators, ana- 
lyzers, polarizers and other parts are regularly in 
stock. 

Write advising instruments desired, also how 
many. We will send catalogue description with 


prices. 
EIMER & AMEND 
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abies Virus 
LILLY | 


Enables You to Treat Your 
Patients at Home 


Rabies Virus, Lilly, is supplied in 
syringe containers, emulsified and ready 
for instant use. Your druggist can sup- 
ply the first three doses from the nearest 
Lilly depot; the remaining eleven doses 

Hi will be supplied from Indianapolis, one 
A | daily, until the complete treatment of 


_ fourteen doses has been administered. 
A FOURTEEN 


|| You can rely on prompt service. Write 
DOSE TREATMENT } Eli Lilly & Company, Indianapolis, 


for booklet on Rabies. 
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What three prominent doctors 
say about certain particular 
properties of yeast 


COMBATS INFECTION 
CLEANS BOWELS 


ACTS AS A LAXATIVE 


INTESTINAL MOTILITY 


RICH IN VITAMIN 
VALUABLE PROTEIN 
CONTENT 


A doctor of medicine and professor of 
therapeutics at an American university 
Wiles 


“Yeast has long been administered in infections, 
and is frequently a very valuable treatment. |t 
cleans the tongue, causes movements of the bowels, 
stimulates the production of white corpuscles, and 
seems at times to combat streptococcic infecti 

“One of the most useful laxatives is yeast * 

** * Tt should be much more frequently given in 
illness in which there is intestinal disturbance, 
especially if it is associated with constipation. ” 


A physician in a large city makes the 
following statement :— 

“Vitamins are readily supplied to the body in 
yeast, and we sometimes advise patients to eat 
one-half cake of yeast three times a day, the yeast 
being stimulant in its nature to intestinal motility.” 


A fellow of the Royal College of 
Physicians, London, says :— 

“Yeast is a valuable source of this vitamin 
(B-vitamin) and has the additional merits of being 
comparatively rich in protein and of improving th« 
appetite. It may occasionally be substituted fo: 
meat in the dietary with advantage.” 


FLetscumann’s YEAST may be eaten plain, suspend: 
in water, milk, fruit-juices or any other liquid. It ma 
be spread on crackers or toast. From one to three cak 
a day has usually given excellent results. 

Send for the new book on the chemistry. 
physiology, and therapy of yeast. This book is 
distributed free to physiological chemists, phy - 
sicians and hospitals. Address 


THE FLEISCHMANN COMPANY, Dept. K8, 701 Washington Street, New York 


a AMERICAN STANDARD 


HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
U. S. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


lt 
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n 
No. 3351. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 
n THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
t Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Approximately 20,000 are now in use, 
t without a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) which entirely avoids the cemented cell of the Thoma or Biirker con 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 


The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 


furnished with Bureau of Standards certificate at an additional price. 
Code 


3350. American Standard Haemacytometer, complete with Levy Counting word 
Chamber with Neubauer ruling, with two pipettes, in leather case $15.00 Darip 
3355. ditto, with Bureau of Standards certificate. ... rere 20.50 Datpy 
3351. American Standard Haemacytometer, same as No. 3350, but with Levy 
Counting Chamber with double Neubauer ruling..... ane Sart 18.00 Darvo 
3356. ditto, with Bureau of Standards certificate................. wee. 2450 Daf 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U.S. A. 
CABLE ADDRESS, “BALANCE”, PHILADELPHIA 


sent on request 
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Leading Heart Specialists 


SANBORN 
PULSE WAVE 
RECORDER 


The Ideal Polygraf ’ 


visiting the St. Louis Convention accepted our invitation to personally test the latest model 


improved Sanborn Pulse Wave Recorder. 


Fellow physicians and others acted as patients and all were unanimous in their approval 


of this simplified Polygraf. 


Clear tracings, full of detail, were easily and quickly obtained. 
because of the substantial construction of the mechanism and simple adjustments, 


On this account, and 
the 


instrument was admitted to be an ideal one for general use. 


Distinctive 


Ease and quickness of manipulation. 
Physicians are surprised at the brief 
time required to obtain the tracings. 
From the time the instrument is lifted 
from its case until the tracings are 
completed less than 10 minutes 
required. 


is 


Tambours are of exceptional strength 

will outlast several ordinary ones 
and are easily replaced—extra ones 
supplied with instrument. 


Features 


Simultaneous tracing may 
from any two of 
Brachial, Jugular, Apex or Liver. 


be t 


10Cat1on 


these 


pens of 
points 
ordinary 


Tracing and timer 
Gold with iridium 
gravity contact on 
machine paper. 


14 Carat 
write by 


adding 


Instrument substantial enough for 
everyday use, yet sensitive enough t 
give tracings of unusual cl S 


Send for Descriptive Circular M105 


“BASAL METABOLISM 
A 280 page book 


days approval. 


ITS DETERMINATION AND APPLICATION” 
illustrated—clinicians of note are contributors 
rizes the experience, right up to date, of 21 noteworthy physicians 


summa- 
sent on 
Price, $6.00, net, postpaid 


SANBORN 
TECHNICAL SERVICE 


Our interest in Sanborn apparatus does not 
end with the sale. The Sanborn Technical 
Bulletin issued monthly is a publication 
full of helpful information and refers to 
the latest developments in the fields 
covered by our apparatus. This is mailed 
free to all users, and one feature of 
Sanborn service. 


1s 


SANBORN COMPANY 


Send me on 5 days approval Book on 
“Basal Metabolism”’ 


Send descriptive literature of followit 

apparatus: 
Wave 
Sanborn Benedict Metabolism 


Pulse Recorder 


Sanborn Handy Metabolism 


Vital Capacity Spirometer 


Makers of Scientific Instruments 


1048 Commonwealth Ave., Boston 47, Mass. 
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“Health is perfect coordination of the organism” 


Gastron 


promotes codrdination of all the secretions 
and functions concerned in digestion; stimulates 
gastric, duodenal, pancreatic secretions, the health- 
ful, concerted function upon which depend good 


digestion, nutrition, health. 


Fairchild Bros. & Foster 
New York 


NEODIARSENOL 


(Neoarsphenamine) 


As a result of more than two year’s research work a method of 
control of toxic by-products in the manufacture of Neodiarsenol 
has been perfected. 


In addition to possessing in the highest degree the physical 
and clinical features desirable, Neodiarsenol now offers chemical 
purity and biological results heretofore unequalled. 


If you have occasion to use arsenicals this merits your atten- 
tion. Detailed literature and latest price list will be sent upon 
request. 


Neodiarsenol may be obtained through your dealer, or direct 
from any of our offices. 


DIARSENOL COMPANY, INC. 


BOSTON BUFFALO ATLANTA 
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HOW DEEP DOES HEAT 
PENETRATE THE SKIN? 


Commenting editorially in the Journal of the 
American Medical Association, issue of Febru- 
ary 4th, on the experiments of Macteop and 
‘TAYLOR, it was shown that heat applications 
penetrated three-quarters of an inch into the 
muscles of the thigh. On the abdomen it 
pene trated three inches. 


<[hermofite 


Light and Heat Applicator 


A scientifically designed and well made appli- 
cator that reflects a flood of strong PENETRAT- 
ING heat and light in PARALLEL rays—no focal 
spot to burn or blister. Far superior to ordinary 
hot applications because the heat penetrates deep 
into tissues, is constant, always ready, acts quickly 
and is combined with beneficial light. 


USED IN ALL GOVERNMENT HOSPITALS 


TRY THERMOLITE in the treatment of NEU- 
RITIS, RHEUMATISM, LUMBAGO, SPRAINS, 
STIFF NECK, BURNS, ULCERS, CARBUN- 
CLES and INFECTED WOUNDS. Sold by elec- 
trical and surgical supply dealers. Write for interest- 
ing and instructive literature. 


NO. 0670 
OFFICE APPLICATOR 


Reflector 12” diameter. 
Stand adjustable from 
57” to 96” high. Con- 
sumes 375 watts, at 120 
volts A.C. or D.C. 
Covers area 300 square 
inches at 36° from re- 
flector. Finish: Olive 
green and nickel. Price: 
Complete with stand, 
$30.00. 


NO. 0645 HAND APPLICATOR 


Same design as 0670 only 8” diam- 
eter. Consumes 200 watts at 120 
volts A.C. or D.C. Made of alumi- 
num: weight 160z. Finish: Black 
and nickel. Price: Complete with- 
out stand, each, $10.00. Folding 
Stand for No. 0645, each, $6.00. 


H. G. MeFADDIN & CO., 46 Warren Street, New York 
(Makers of Lighting Devices Since 1874) 


Trade Mark Registered. 


Gluten Flour 
40% GLUTEN 
Guaranteed to comply in all respects to 
etandard requirements of U. S. Dept. of 
Agriculture. 
Manufactured by 
FARWELL & RHINES . 
Watertown, N. Y. 


Hemosglobinometer 
Dare Aluminum 


Candle Ill. . . $30.00 
Electric Ill. . . $39.00 
Bat’y & Candle $39.00 


Certified 
by Dr. 

A. Dare 
inventor 


The DARE is the 

recognized stand- 

ard of the world for 

hemoglobin estima- 

tions, and has been for the past 
21 years. 


The estimation scale on the DARE 
is not visible to the user while the 
estimation is being made, and a 
reading can therefore not be forced. 
No correction indicator is nezded on 
the DARE, because when the two 
Red color fields are matched exactly, 
the reading that appears on the side of 
the instrument is absolutely correct. 


Ask for Descriptive circular 
For Sale by all Supply Houses 


REIKER INSTRUMENT CO. 
Sole Manufacturers 
1921 Fairmount Ave. Philadelphia, Pa 
6 
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OUR instruments 

cost more than 
‘our Sterilizer. Pro- 
ect them with this 
astle Outfit. The 
ut-otf works before 
he water 1s all gone. 


CASTLE This No. 416 is standard for 


all uses. Send this Adv. to your 
dealer asking for full data. 


VILMOT CASTLE COMPANY 


160 UNIVERSITY AVENUE ROCHESTER, N. 


HE DERMATOLOGICAL RESEARCH LABORATORIES were 
first in the United States to produce Arsphenamine.— Due to the 
systematic efforts of our research staff, with laboratory facilities and per- 
sonnel adapted to intensive concentration largely in this particular field, 
we are now producing a NEOARSPHENAMINE of such low toxicity and 


high therapeutic effect that it may be regarded as a super neoarsphenamine. 


For the convenience of physicians who 
have not ready access to reliably distilled 
sterile water, we supply a bulk package 
(illustrated) containing 10 ampoules of any 
one dosage of neoarsphenamine with 10 am- 
poules of chemically pure sterile water, (free 
from organic matter). SOLUTION may 
be EFFECTED in the ampoule and syringe. 


DERMATOLOGICAL 
RESEARCH INSTITUTE 


(Incorporated as an Institute for Medical Research) 

1720-26 LOMBARD STREET 

1713-23 NAUDAIN STREET 
PHILADELPHIA, PA. 


NEO ARSPHENAMIN 

=m The Dermatological Research institute 

= 1920-1722 Lombard Street. 
PHILADELPHIA. PA. 
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While competent medical 
attention and facilities for 
hydrotherapeutic treatment 
are always at command, 
The Glen Springs has no 
hospital aspect whatever to 
mar a happy, healthful 
holiday. 


THE 
GLEN SPRINGS 


Watkins Glen, N. Y., on Seneca Lake 
William E. Leffingwell, President 


Intelligent Rest, so helpful to the recu- 
peration of the convalescent, is often 
essential to the well-being of individuals 
who are tired and run-down from irregu- 
lar living or over-work. The Glen 
Springs affords every facility for Intelli- 
gent Rest with or without hydrotherapeu- 
tic treatment. 


Situated in healthful Finger Lakes 
Region of central New York. Clear, dry, 
invigorating atmosphere. Beautiful sur- 
roundings. 


Rooms are commodious, and tastefully 
furnished. Cuisine is the art of chefs 
expert in catering to particular needs. 


Beautiful motor roads. Sporty golf 
course. Other outdoor sports in season. 
And always the charm of pleasant, in- 
teresting companionship. 


OPEN THE YEAR ROUND 


Illustrated and detailed booklets prepared es- 
pecially for the Medical Profession on request 


“Hectrocardiography 


is the last court of appeal and its judg- 
ment is rarely at fault.” 


LOUIS F. BISHOP, M.D 


Electrocardiogram showing normal complex wit! 
ventricular extrasystoli 


Practitioners, clinics and hospitals find 
it essential for a complete examination, 
and the returns capable of creating its 
own maintenance fund besides allowing 
a generous surplus each year. 


Catalog and Details on request 


Charles F. Hindle & Co. 
OSSINING-ON-HUDSON NEW YORK 


active, dependable digitalis 
fresh from the farm 


~ 


GROWN MINNESOTA 


That is what your patients get when you write “| 
Smith” on your prescriptions. Surely it is worth w 

you to request your druggist to keep Upsher Smith's 
talis preparations on hand for you. Then rest ¢ 
that your patient has the active digitalis product 
Upsher Smith at Foxglove Farm, Lake Minnetonka 

potent digitalis grows—processed and standardizé 
experts. 


CAPSULES FOLIA-DIGITALIS (Upsher Smith) 1 
bots. of 24, $9.00 dozen. Also in 500’s and 1,000's 


TINCTURE DIGITALIS (Upsher Smith) 1 oz. bots 
$9.00 dozen. Standardized by the Hatcher Cat M« 


Special Prices to Hospitals 


UPSHER SMITH, Inc. 
322 S. 4th St., Minneapolis, Minnesota 
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yf | Hellige-Leitz Universal Colorimeter 
NOW SUPPLIED WITH STANDARD WEDGES 


For 49 Different Tests, As May Be Selected 
U. S. PATENT No. 998,091 


This Colorimeter is known the world over as most reliable and in 
use in hundreds of laboratories throughout this country. On account 
of its easy use and rapid determination it has found a wide introduc- 
tion into the office of the Practitioner. 


This colorimeter can be supplied with Standardized and Gauged Wedges 
ready for immediate use—for the following tests 

Blood—Haemoglobin, Sugar, Uric Acid, Iron, Cholesterin, Bromide 
Creatinin, Remnant Nitrogen. 

Urine—Glucose, Milk Sugar, Uric Acid, Creatinin, Creatin, Indican 
Kidney Function, Salicylic Acid, Acetone, Acetico-Acetic-Acid 
Albumin, Azote Iodine, Volatile Phenols, Mercury, Bromide 
Nitrogen. 

Food—-Salicylic Acid, Albumin, Milk Sugar, Iron, Ammonia, Phenols 
Formaldehyde. 

Water—Ammonia, Nitrous Acid, Nitric Acid, Sulphurous Acid, Iron, 
Copper, Lead, Sulphuretted Hydrogen Phenols, Mercury, Tita- 


d nium, Chromate, Chloride, Vanadium 
: FURTHERMORE A NUMBER OF OTHER TESTS 
Directions will be supplied with each / E.LEITZ\, 

Standard Wedge ordered 60 East Ne 10th Street 

NOTE—Standard Wedges can be NE YORK 
furnished separately for Colortm- 
eters previously supplied 
Manufacturers, Wholesalers, Importers and Exporters in Laboratory 

, WRITE FOR PAMPHLET Apparatus, Microscopical and Bacteriological Supplies 
7 No. L-150 Organized under the Laws of the State of New York 
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Stomachic Rebellion 


is not in the clinical picture when you use 
Benzylets. 


That is an out-standing consistently constant clin- 
ical fact when these gelatin globules each carrying 
five minims of medicinally pure benzy| benzoate 
are used. At your druggist’s in 24's. 


SHARP & DOHME 


Chemists since ’60 


BENZYLETS 


non-narcotic, non-toxic 
analgesic-antispasmodic 
in pain and spasm of 
unstriped muscles 
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r¥VWE REPUTATION AND INTEGRITY of the manu- 

_facturer is the physician’s only guarantee of reliability 
of those organotherapeutic products for which there is no 
‘hemical or Liological assay. Every manufacturing process 
ind all our product is supervised by our Analytical and 


Research Department. When prescribing 


ORGANOTHERAPEUTIC 
PRODUCTS 


insure constancy and reliability of action by specifying 


“G. W. CARNRICK CO.” 


Single Gland Products 


Ovary Thymus 


Thyroid Mammary 
Pituitary —Entire Prostate 
Pituitary —Anterior Orchie 
Pituitary — Posterior Parathyroid 
Suprarenal Pancreas 
Corpus Luteum Pineal 


Spleen Placenta 


Special facilities for the manufacture of physicians’ special 
formulae. Our Physicians’ Service Department is 


maintained for coéperating with physicians 
in the problems of organotherapy 


G. W. CARNRICK CO. 
417-421 CANAL STREET NEW YORK, N.Y. 
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Twe Horrmann-La Rocne CuemicarWorxs New 


piIGALE N 
“Roche” 


“Fust What a Ligature Should Be” 


Armour’s Catgut Ligatures, Plain and Chromic, boilable, 
strong, absolutely sterile, 60-inch, 000 to 4 inclusive. 


lodized Catgut Ligatures, non-boilable, strong, sterile 
and very. supple, 60-inch, 00 to 4 inclusive. 


$30 per gross. Discounts on larger lots 
Also emergency lengths (20-in.) Plain and Chromic—$18 gross 


ELIXIR OF 
ENZYMES 


| aid to digestion and vehicle 
|| | for iodids, bromides, etc. 


PITUITARY 


LIQUID 


N PRODUCTS Zz ampoules, surgical 1 c. c. 
SUPRARENALIN 
SOLUTION i 
ARMOUR AND COMPANY 6 in a box 
astringent and hemostatic. CHICAGO 


WILLIAM SCHEPPEGRELL, A.M., M.D. 


President American Hayfever Prevention Association. 
Chief of Hayfever Clinic, Charity Hospital, New Orleans 
Says: 
“TF the patient applies for treatment 
during an attack of hayfever, the 
pollen extracts are usually ineffective, 
and a vaccine should be used, these 
being injected at intervals of one or 
two days until the severity of the at- 
tack subsides.” 
The Vaccine used by Dr. Scheppegrell is practically identical 


with Sherman’s No. 36 which is being extensively used in 
the prophylaxis and treatment of Hayfever. 


*From Dr. William Scheppegrell’s new book on Hayfever and Asthma 
Lea & Febiger, Publishers 
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THE ACTION OF DIGITALIS IN CASE OF AURICULAR 
FIBRILLATION AND FLUTTER.* 


THIRD LECTURE 


By Tuomas Lewis, 


UNIVERSITY COLLEGE HOSPITAL, LONDON, ENGLAND 


THE original observations upon which this lecture is largely 
based have been carried out by my collaborators and myself dur- 
ing the past twelve months to determine if the reaction of auricular 
fibrillation and auricular flutter to therapeutic doses of digitalis 
may be explained by the theory that these two disorders of heart 
rhythm are essentially due to circus movement.t First we will 
consider the action of digitalis upon the rate of the ventricle, and 
later we will consider the main problem of its action on the auricle. 
As will appear, knowledge of the first is relevant when we explore 
the second problem. 

The Nature of Digitalis Block. The question as to how digitalis 
produces heart-block, the universally recognized cause of ventric- 
ular slowing in cases of auricular fibrillation, is one upon which 
a conflict of opinion exists. The evidence is not of so simple a 
character as it was once thought to be. The discussion is rendered 


* Based on observations carried out on behalf of the British Medical Research 
Council. The Nathan Lewis Hatfield Lecture, delivered before the College of Phy 
sicians of Philadelphia, May 5, 1922. 

+ Especially associated with me in the most recent observations have been Dr 
A. M. Wedd, of Pittsburgh, and Dr. C.C. Iliescu, of Bucharest; we have also received 
much assistance from Dr. A. N. Drury, who has for some years worked actively upon 
closely allied problems. 
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of more consequence because precisely similar problems arise in 
the case of ventricular slowings other than those due to digitalis 
and in other forms of slow ventricular action. The argument 
turns, as we shall presently see, mainly upon the reaction of the 
ventricle to atropine. 

We start with the simple and uncontested fact that digitalis 
produces ventricular slowing in cases of auricular fibrillation; and 
we conclude from evidence in our possession that this retardation 
is due to block at the A-V junction. Experiment teaches us that 
A-V block may be produced by digitalis in one of two ways, by 
increasing the tone of the vagus (an indirect effect exerted upon 
the junctional tissues) or by a direct action on the junctional 
muscle.* "16 The action, whether direct or indirect is exerted, 
according with, the indications of recent experiment, upon that portion 
of the junctional tissues termed the A-V node." The direct and 
indirect action each has the same end-effect; each produces a 
condition at the A-V node rendering it less capable of conveying 
impulses. The immediate effects upon the tissue are not quite 
the same; in the case of the nerve effect, we have to deal apparently 
with a reduced rate of recovery of the tissue; in the case of the 
direct action we have to deal apparently with a prolongation of 
systole, whereby the time allowed for subsequent recovery is re- 
duced. Be that as it may the end-effects are both declared as 
lesser or greater degrees of block. Block at the A-V junction is 
the only known means by which digitalis can influence the rate at 
which the ventricle will respond to an auricle in a constant and 
unaltered state of fibrillation. Is this block produced by a direct 
action or by an indirect action through the vagus in clinical fibril- 
lation? The problem would appear easy to solve. Digitalis 
slowing is produced in a case of fibrillation and the patient 
is then atropinized. The atropine paralyzes the vagus and the 
ventricular rate returns to about its former level. What more 
natural than to conclude that digitalis exerts its action through 
the vagus. That is the conclusion to which Mackenzie came," 
when he first used atropine for this purpose. But, as Cushny* 
has very properly pointed out, the problem does not end here. 
Cushny’s argument is one of some intricacy and has not been 
understood widely and clearly. It may be illustrated diagrammati- 
cally (Fig. 1). Let us suppose that the line ce represents the level 
at which the ventricle beats in response to a fibrillating auricle 
when the patient is uninfluenced by drugs; and let us further 
suppose that this rate is reduced from ¢ to e under the influence 
of digitalis given in therapeutic doses. Atropine is now given, 
and the rate returns, let us say, from e toc. The fall which digitalis 
produced is completely wiped out by the action of the atropine. 
Yet we are not justified in concluding that the digitalis fall of rate 
from ¢ to e is vagal in origin. As Cushny has shown, if an 
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initial dose of atropine is given in the predigitalis stage, the rate 
is lifted temporarily to a. In other words, the original level c¢ 
was maintained at a comparatively low point by normal reflex 
vagal tone; and when this level is further reduced (to e) by digitalis, 
the subsequent rise produced by atropine may be attributed to 
one of two effects: (1) To the abolition of the original reflex 
vagal tone prevailing at level ¢ and still maintained after digitali- 
zation, or (2) to the abolition of a digitalis vagal tone. 

To obtain proof that the fall on digitalis is due entirely to an in- 
crease of preéxisting vagal tone, one view which has been held 
of the action of digitalis, it would be necessary to show that atropine 
can raise the rate of the digitalized heart from level e to level a; 
for atropine, given in a sufficient dose to completely paralyze the 
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Fia. 1.—A diagram of the reaction of the ventricle, in auricular fibrillation, to 
digitalis and atropine. The diagram illustrates the text description. 


m 


vagus, should abolish, not only the original reflex vagal tone, but 
also that portion of the final vagal tone which has been superadded 
by the digitalis. The view may be held justifiably that the rise 
from e to c under atropine, is due, as was the original rise from c 
to a, to the abolition of normal reflex vagal tone and that the fall 
from ¢ to e under digitalis was in reality the effect of a direct action 
which has been uninfluenced by the second dose of atropine. The 
level (c) at which the ventricular rate stands after digitalis and 
atropine is far below the level (a) at which it stands under atropine 
alone, and this should not be the case, providing that the digitalis 
fall is purely vagal, and if a dose adequate to abolish all vagal 
action is given on each occasion. Thus, it is evident that the final 
rise under atropine from e to c cannot be used as proof that the 
action of digitalis is vagal. 
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On the other hand it cannot be used as proof that the action is 
purely a direct one, the second view of digitalis action which has 
been held. Proof of a purely direct action would be obtained only if 
the second and adequate dose of atropine failed to produce a rise, 
namely, if the level remained stationary at e. It may be argued 
that since the rise from e to ¢ is no greater than the rise from c¢ to 
a, this relation constitutes evidence that both these rises are due 
simply to the abolition of the original reflex vagal tone, and that 
digitalis vagal tone plays no part in the fall ¢ toe. This argument 
is only valid if a certain measure of vagal tone produces equal falls 
of ventricular rate from different initial levels and if we can be sure 
that when the ventricle slows under digitalis the original measure 
of reflex vagal tone is maintained; but the first assumption is scarcely 
justified, since a halving of ventricular rate is produced more 
easily when the rate of the ventricle is initially high than when it 
is low, and a halving of rate at a high level means a much larger 
fall in the number of beats per minute than does halving at a lower 
rate. In respect of the second assumption it may be argued that, 
when the heart slows under digitalis, the natural reflex vagal tone 
would tend to pass into abeyance and might vanish entirely. 

We are left therefore in this position. Proof of uncomplicated 
vagal action requires a lift of rate from e to a. Proof of uncompli- 
cated direct action requires maintenance of the level at e. 

Now, neither one nor the other form of curve characterizes the 
actual reaction. The rate does rise when an adequate dose of 
atropine is given, but it rises to very different levels in different 
patients. In the series described by Mackenzie and by Cushny, 
the rise was generally either to a level intermediate between 
e and ¢ or actually, as in Mackenzie's case, to c. It will be clear 
that the less the rise, the more is a direct action evidenced; the 
greater the rise, the more is vagal action evidenced; but that, so 
long as there is a rise, but a rise which fails to reach level a, proof 
of an uncomplicated action, direct or indirect, is not forthcoming. 

The Dose of Atropine. The assumption that the dose of atropine 
given is adequate completely to paralyze the vagus is one of such 
consequence to the argument that it needs to be explored in some 
detail. 

Actually the dose required to paralyze the human vagus has not 
been ascertained either for normal subjects or for cases of fibril- 
lation, digitalized or undigitalized. The general assumption appears 
to be that one-fiftieth of a grain of the sulphate given hypoder- 
mically is sufficient. 

This assumption appears to be based in part upon the belief that 
atropine has an “all or nothing” action; that if the ventricle is 
released at all, it is fully released. The last belief is not well founded. 
If atropine is injected intravenously repeatedly and in minute 
doses into dogs, it is not difficult to show that the drug first abolishes 
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the effects of weak vagal stimulation, and that further doses are 
required before the effect of strong vagal stimulation disappears. 
In dogs weighing 10 kgs. a dose of 0.2 to 0.4 mg. of atropine will 
abolish the effects of weak stimulation; in the same dogs doses 
of 0.4 to 1.0 mg. are required to abolish the effects of strong stimu- 
lation. The dose required to produce complete paralysis is approxi- 
mately 0.05 to 0.1 mg. of atropine per kilo body weight. Cal- 
culated on the same bases for a human subject of 75 kilo weight, 
the dose required would be 3.7 to 7.5 mg. (or approximately one- 
seventeeth to one-ninth of a grain). From this calculation it 
might be anticipated that one-fiftieth of a grain given to the human 
subject would on direct tests prove to be inadequate. At the 
same time it should be noted that while in dogs doses of from 0.2 
to 0.4 mg. will not abolish all reaction, yet they very notably 
reduce the reaction to strong stimulation of the nerve. Thus, it 
is to be inferred that since one-fiftieth of a grain given to a patient 
is sufficient to produce a conspicuous rise of ventricular rate, a 
large subsequent rise of rate on completely saturating the vagus 
with atropine is not to be expected. 

Clinical Observations. With few exceptions the dose given in 
published cases has been one-fiftieth of a grain of atropine sulphate 
administered hypodermically. In one of Cushny’s cases one- 
fiftieth of a grain was administered on one occasion and one-twenty- 
fifth of a grain on a second occasion, the ventricular rate rising 
to approximately the same level on the two occasions.‘ It has 
been felt that this single observation, from which it is argued that 
one-fiftieth of a grain is an adequate dose, constitutes insufficient 
evidence; in a preliminary series of observations upon three cases 
of auricular fibrillation, we gave separately and at suitable intervals 
doses of one-twentieth and one-tenth of a grain with a view to 
comparing the resultant ventricular curves. In two cases no 
difference was apparent; in the third case the rise with the one- 
tenth of a grain was appreciably the higher. In a second series 
of observations upon similar cases we have given one-fiftieth of a 
grain of atropine hypodermically, and have followed this by a 
iurther and intravenous injection at the height of the reaction 
to the first dose. The results are variable. In some few patients 
one-fiftieth of a grain given hypodermically appears to be adequate. 
More frequently, however, the rate rises further on the second dose 
(Figs. 2 and 3). The second rise amounts to as much as 10, 15 or 
20 beats per minute. Through and through this added rise seems 
to be greater in patients who have previously been brought under 
the influence of digitalis. That is to be expected if we take the 
view that a dose adequate to cut out normal reflex vagal tone is 
not necessarily adequate to abolish this tone and also that which 
we might suppose added during the period of digitalis slowing. 

Thus it would appear that the doses used to test the measure 
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of vagal tone in both the digitalized and undigitalized case have 
not always been adequate. The curves published by Mackenzie 
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Fic. 2.—A chart of the auricular (upper curves) and ventricular rates (lower 
curves) in a case of fibrillation of the auricles. The curves were constructed from the 
patient while digitalis free (plain circles) and while under digitalis (black circles) 
74 drams of tincture had been taken in eight days. In both circumstances a hypo- 
dermic dose of 5 of a grain of atropine was followed by an intravenous dose of 45 
of a grain. 


and Cushny to illustrate the effects of abolishing vagal tone in 
digitalized patients cannot be regarded as wholly representative. 
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When fuller doses, single doses of one-tenth or of one-twentieth of 
a grain, or two doses bringing the total to one-twentieth of a grain, 
are administered, the rise is almost always above the level of the 
predigitalized rate (level c); often it is considerably above this 
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Fic. 3.—A similar chart from a second patient, to which has been added the curve 
produced by a single intravenous dose of #5 of a grain of atropine (double circles) 
while the patient was still under digitalis. The hypodermic injections in the case of 
the first curves were »'5 of a grain and the intravenous doses were ~4 of a grain. 
9} drams of tincture of digitalis had been taken in eleven days. 


rate and exceptionally it may approach very closely to the rate 
obtained by the similar administration of atropine in the predigitalis 
stage (level a). Of the two procedures the former appears to be the 
more effective (Fig. 3), and presumably this is so, because when a 
hypodermic dose is given the reaction is not usually at its height for 
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twenty minutes, while if a similar intravenous dose is given, recovery 
usually begins before this time has elasped. It is to be concluded 
therefore that the full effect of one-fiftieth of a grain is not always 
shown when the drug is given hypodermically. In one patient 
(Fig. 4) the original rate was 101, and atropine (one-twentieth of a 
grain) drove the rate to 232. The patient was now given full 
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Fic. 4.—The effects of injecting ) of a grain of atropine intravenously in a case 


of auricular fibrillation, before (plain circles) and after (black circles) bringing the 
heart under the influence of digitalis (9 drams of tincture in twelve days). 


therapeutic doses of digitalis and the rate fell to 70; a dose of one- 
twentieth of a grain now increased the rate to 205. The first 
atropine rise was of 131 beats, the second of 135 beats. It is to 
be observed that the full rate of 232 was not attained at the second 
injection, consequently it cannot: be concluded finally that the 
digitalis slowing in this case was of purely vagal ‘in; but it 
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‘an be concluded with some approach to finality that in this case 
the digitalis slowing was in large part vagal in origin, for the second 
dose of atropine almost abolished, not only the fall on digitalis but 
also the preéxisting reflex tone. The differences before and after 
the administration of digitalis was one of 31 beats per minute; 
the difference in the maximal rates attained under atropine was 
27 beats. These two differences cannot reasonably be regarded 
as equivalent; the first, occurring while rates of 200 or over pre- 
vailed, is a minor difference as compared with that obtained at 
rates of 100 and under. 

In- view of such observations it seems reasonable to conclude 
that in some cases of auricular fibrillation, digitalis does exert an 
influence through the vagus and that in greater or lesser measure 
this increase of vagal tone is responsible for the ventricular slowing. 
It still cannot be concluded that in any patient, the fall of rate 
is wholly vagal; neither can it be said that an increased vagal 
tone is present in all these patients during digitalis slowing, ob- 
servations are still insufficient to determine the percentage of 
‘ases so influenced or the precise degree in which the two factors 
are called into play. ‘To embrace all cases of auricular fibrillation, 
our conclusion must remain tentative. We may sum up by stating 
that in the light of experimental and clinical observations it seems 
clear that digitalis exerts a twofold action, a direct and an indirect 
one, both of which decrease the facility with which impulses are 
conveyed across the A-V junction; both of which therefore re- 
duce the rate of the responding ventricle. A similar conclusion 
has been reached by Robinson and Wilson” arguing from experi- 
mental data, and by Cohn! who argues mainly from clinical data. 
The proportion in which these two actions are exerted is probably 
variable in cases of fibrillation of the auricle; in some cases the 
vagal action appears to be the more conspicuous factor; in others, 
very probably, the direct action is predominant. 

The importance of these conclusions will become more evident 
when we study the action of digitalis upon the auricle in auricular 
fibrillation. 

Action upon the Fibrillating Auricle. Generally speaking it has 
been assumed that in cases of auricular fibrillation, exposed to the 
influence of digitalis, the auricular action remains constant, and 
that the whole effect upon the ventricular rate is iocalized in the 
junctional tissues. This is not strictly true; for the auricle is 
also affected. The action is not an entirely constant one, but in 
the majority of patients the oscillations recorded from the auricle 
are decidedly increased in rate (Figs. 2, 3 and 4). This change is 
studied in curves taken by means of direct leads from the chest 
wall, in which curves the electrical events in the auricle are repre- 
sented in a comparatively pure form. Of 11 cases investigated, 
the oscillations showed no appreciable change of rate in 3 cases; 


i 


166 LEWIS: THE ACTION OF DIGITALIS 


in 1 case there was a fall of rate; while in the remaining 7 cases 
there was a decided or conspicuous rise of rate; in 2 cases the 
rise amounting to 60 or 70 beats per minute. 

To what is this usual rise of rate due? To answer this question 
we must clearly understand the nature of auricular fibrillation. 
This mechanism, according to the theory we support, is the result 
of a continuously circulating wave in the auricle. The circus move- 
ment controls the rate of the auricular oscillations, each oscillation 
corresponding to a complete auricular circuit. The time in which 
these circuits are completed actually depends upon two factors, 
(a) the length of the path followed and (b) the rate at which the 
wave travels. But the length of path is itself controlled by the 
length of the refractory period at any one point in the muscle and 
by the rate of conduction. Consequently we may say that the 
time in which a circuit is completed is controlled by two factors, 
namely, (1) the length of the refractory period and (2) the rate 
of conduction. As the rate of the oscillations per minute is due 
to the duration of individual circuits, it will be evident that the 
rate of oscillation is controlled by the same two factors. 

A lengthening of the refractory period, by lengthening the path, 
will tend to increase the duration of each circuit and will slow 
the oscillations. Conversely, a shortening of the refractory period 
will tend to accelerate the oscillations. 

Slowing of conduction will lengthen the circulation time and 
decrease the rate of oscillations; quickening of conduction, will 
increase the rate of the oscillations. 

Now digitalis has two effects on the heart muscle. Insofar 
as it acts by increasing vagal tone it will reduce the length of the 
refractory period and it will tend to increase the rate of conduction. 
Thus, a vagal action of digitalis theoretically will reduce the time 
of circulation, will increase the rate of the oscillations. In experi- 
ment, vagal stimulation is well known to exert this influence upon 
the oscillations of a fibrillating auricle.° 

On the other hand, digitalis, acting directly on the muscle, in- 
creases the length of the refractory period and retards conduction." 
Theoretically, this direct action will increase the duration of the 
circulation time and slow down the oscillations. In anesthetized 
dogs, when a drug of the digitalis group is given, the vagal part 
of the drug’s action is usually little in evidence, the chief action is 
a direct action. In such, the injection of the drug tends, as is ex- 
pected, to slow the oscillations of the auricle which has been forced 
to fibrillate. 

It is to be remarked that, when we are dealing with the rate of 
ventricular beating, both the direct and indirect actions of digitalis 
are exerted in the same direction, 7. e., toward ventricular slow- 
ing. But in the case of the fibrillating auricle, the direct and in- 
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direct actions are opposed to each other, and may in large part 
neutralize each other. 

Because in actual observation we find it to be the rule that the 
auricular oscillations are increased in rate, it seems impossible to 
avoid concluding that the predomitfant action of the drug is through 
the vagus, so far at least as the auricle is concerned. The nature 
of the A-V block resulting from digitalis has been discussed and 
the observations of Cushny have been revised, mainly because, if 
his conclusion that this action is purely a direct one in cases of 
fibrillation of the auricle is correct, it would stand in conflict with 
what appears to be the inevitable conclusion in the case of the 
auricle itself. The revision of his work on the ventricle has led 
us to a conclusion which is compatible with the observations upon 
the auricle. Both the direct and indirect factors come into play. 
Just as in the case of the ventricle, so in the case of the auricle, the 
proportion between the direct and indirect actions is variable. 
In the case of the auricle, in virtue of the fact that the two effects 
of digitalis are manifested in opposite directions, it is an easier 
matter to ascertain their proportion than is the case with the 
ventricle, where the two effects are manifested in one and the same 
direction. An increase in the rate of the auricular oscillations, 
which appears to be the rule, signifies predominant vagal action; 
a decrease, which is sometimes seen, indicates a predominant 
direct action; unaltered rate indicates a balance between the two 
influences. 

Conversion of Flutter into Fibrillation by Digitalis. In 1911 
Mackenzie” reported two cases of paroxysmal tachycardia, in 
both of which digitalis appeared to exercise a beneficial effect. 
The tachycardia, in each case of obscure form, gave place to fibril- 
lation of the auricles under digitalis, and subsequently a normal 
rhythm was resumed. In the first of these cases, historically the 
more important of the two, I took electrocardiograms from the 
patient during his period of tachycardia. These curves I was at 
the time unable correctly to interpret, but they were published 
in Mackenzie’s paper. 

In the following year I was able to report upon a similar case 
in which a long-continued tachycardia was converted by the action 
of digitalis into fibrillation of the auricles with a subsequent re- 
sumption of the normal rhythm;’ and was able to identify the 
original tachycardia of this case with those previously reported 
by Hertz and Goodhart® and Jolly and Ritchie,’ and termed by 
the latter writers ‘auricular flutter.” The observations upon this 
‘ase further enabled me in the same article to place a final and 
correct interpretation upon the case reported by Mackenzie; it 
became evident in the light of the new case that Mackenzie’s case 
had also been one of flutter. A series of cases in which a similar 
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reaction to digitalis was observed was reported at a later date? 
and was soon followed by confirmatory observations by Ritchie 
and others. The curious reaction, by which flutter of the auricle 
is converted to fibrillation, soon became well known and is now 
widely recognized. So far, however, it has not been explained. 

The chief differences between clinical flutter and fibrillation, 
which have as yet been established, are that in the last condition 
the oscillations are more rapid and that they have not the regular 
incidence of those seen in flutter. According to our views the first 
difference may be interpreted to mean that the circuit movement 
is completed more rapidly, the second difference is due to irregular 
conduction in the case of fibrillation. What is the underlying 
cause of these differences? On this question it is still impossible 
to speak with certainty. The rapidity with which the circus 
movement is completed in fibrillation may be due either to more 
rapid conduction or to a shorter path. 

It is very difficult to assume the first for several reasons. In 
general, the more rapidly an auricle beats, the slower will its tissue 
conduct, so that actually we should expect fibrillation to be associated 
with slower and not with faster conduction. If we were dealing 
with fibrillation in one patient and flutter in another, this argument 
would lose much of its force; but we have to face the fact that 
both flutter and fibrillation may occur as stable mechanisms in 
one and the same patient, under surrounding conditions which 
appear to be identical. Thus flutter, which has long been stable, 
may be converted into fibrillation by digitalis, and this may and 
often does continue as a stable mechanism, long after the action 
of digitalis has passed away. The reverse change may some- 
times be accomplished by the use of quinidine. It is difficult to 
believe that the rate of conduction (at a given rate of beating) is 
permanently altered as an after-effect of administering one or other 
of the drugs. A second argument against faster conduction in 
fibrillation, is the irregularity of conduction, such irregularity being 
known to result when the conduction power is pressed to its 
utmost and is at its slowest. Weare, therefore, probably correct in 
assuming that conduction is slower in the fibrillating auricle than 
in the fluttering auricle; but this difference fails to explain why 
the rate of oscillation is higher in fibrillation than in flutter; we 
turn to the alternative. 

Does the difference consist in the length of path followed, the 
path being shorter in fibrillation than in flutter? Here again we 
have no direct and conclusive evidence, but there is some which 
is very suggestive. If we exclude faster conduction in fibrillation, 
then a shorter path may be due to shortening of the refractory 
period, it being assumed that in fibrillation the crest of the cir- 
culating wave always follows closely on the wake of retreat; in 
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these circumstances the actual length of path would be controlled 
by the length of the refractory period, the wave at once entering 
muscle in which recovery is expedited. This view, that the re- 
fractory period in fibrillation is less than in flutter, has been put 
forward already by Rothberger and Winterberg, for it is consistent 
with the known relation between refractory period and rate of 
beating, the former becoming of shorter duration as the rate rises. 

The path in fibrillation may be shorter than in flutter for 
another reason. In the first condition we conclude that the gap 
between the crest of the wave and its wake is a very short one; 
and we come to this conclusion because conduction is irregular in 
fibrillation and the path varying. In flutter, on the other hand, 


Fig. 5.—A diagram of circus movement around the superior and inferior vena cava, 
to illustrate how, when an appreciable gap exists, the wave may be unable to pursue 
a shorter course between the cave, unless the refractory period shortens. The 
diagram and its explanation suggest why the passage of flutter to fibrillation, or the 
reverse passage, should be an abrupt one. 


the rate of conduction is constant and the path unvarying; this 
difference in the two mechanisms is consistent with the view that 
while the gap is short in fibrillation it is longer in flutter; the wave 
would then enter tissue in which an appreciable time for recovery 
has elapsed, whereby recovery of the tissue functions is carried 
further and to a more uniform point. Now a longer gap, other 
conditions being equal, would mean a longer path and a slower 
circulation time. Thus the essential distinction between fibril- 
lation and flutter may consist in the length of the gap. This 
assumption would certainly seem to explain the observed differ- 
ences between the two disorders. 

If we accept this idea as a working hypothesis, it follows that 
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known to result when the conduction power is pressed to its 
utmost and is at its slowest. We are, therefore, probably correct in 
assuming that conduction is slower in the fibrillating auricle than 
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have no direct and conclusive evidence, but there is some which 
is very suggestive. If we exclude faster conduction in fibrillation, 
then a shorter path may be due to shortening of the refractory 
period, it being assumed that in fibrillation the crest of the cir- 
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these circumstances the actual length of path would be controlled 
by the length of the refractory period, the wave at once entering 
muscle in which recovery is expedited. This view, that the re- 
fractory period in fibrillation is less than in flutter, has been put 
forward already by Rothberger and Winterberg, for it is consistent 
with the known relation between refractory period and rate of 
beating, the former becoming of shorter duration as the rate rises. 

The path in fibrillation may be shorter than in flutter for 
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the rate of conduction is constant and the path unvarying; this 
difference in the two mechanisms is consistent with the view that 
while the gap is short in fibrillation it is longer in flutter; the wave 
would then enter tissue in which an appreciable time for recovery 
has elapsed, whereby recovery of the tissue functions is carried 
further and to a more uniform point. Now a longer gap, other 
conditions being equal, would mean a longer path and a slower 
circulation time. Thus the essential distinction between fibril- 
lation and flutter may consist in the length of the gap. This 
assumption would certainly seem to explain the observed differ- 
ences between the two disorders. 

If we accept this idea as a working hypothesis, it follows that 
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the path travelled in flutter is compulsory to this extent, that the 
head of the wave is unable to make a short cut and thus to approach 
more closely to its own wake. To explain this conception in more 
detail, imagine the wave in flutter to be circulating around the 
mouths of both superior and inferior vena cava (Fig. 5). Such 
a circulating wave may exist in a stable form although a consider- 
able gap exists. It cannot take the short path between the two 
cavee, for whenever its crest reaches this muscle bridge, it will 
find muscle on this cross-route refractory. But supposing that this 
is the state of affairs, and at a given moment the refractory period 
of the muscle shortens; the bridge may then be passed and the 
wave will then circulate, with a much shortened gap, around one 
or the other cava. The circulation time will decrease and, as a con- 
sequence, the refractory period will shorten a little more, tending 
to secure stability in the new mechanism, even when the original 
influence which shortens the refractory period is: withdrawn. But 
as the gap is now smaller, conduction will tend to be more irregular 
and a little slower. In some such fashion it seems probable that 
the change from stable flutter to a more or less stable fibrillation 
may be produced. 

Support is given to this argument by the change from stable 
fibrillation to stable flutter under quinidine. Hitherto, the signifi- 
cance of this change seems to have escaped notice. If the quini- 
dine is given to these patients, a state closely resembling what we 
formerly termed flutter is always brought about, and this has been 
noted by several workers; but that is not the whole story. Usually 
the state produced is in reality impure flutter and this disappears 
invariably when the quinidine is withdrawn and its temporary 
effects on conduction and refractory period disappear. But in 
one patient in ten or more, pure flutter becomes established under 
quinidine; if now no further quinidine is given, the flutter does 
not disappear, it remains as a stable condition. 

In the period of quinidinization, the refractory period is lengthen- 
ing out and the rate of oscillations is falling. There comes a time 
when the reaction is at its height and the refractory period is at 
its longest; it is at this stage that pure flutter appears. We with- 
draw the quinidine and, as experience tells us, the refractory period 
recovers after a few (twenty-four to forty-eight) hours. Simul- 
taneously any effect which the drug exerts on conduction must 
disappear. Thus, although both factors which tended to produce 
slowing of the oscillations disappear, little acceleration is apparent. 
A second and new condition of stability is reached. There is here 
little escape from the conclusion that the circuit contains a longer 
gap; such a gap must appear as recovery takes place without a 
corresponding speeding up of the movement. If similar doses of 
quinidine are repeated on this same patient when the flutter has 
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become quite stable, considerable doses may be given without 
appreciably affecting the rate of oscillation. There is some slow- 
ing, but this is minor in its degree and is to be attributed to the 
effect of the drug on conduction alone. It is comparable to the 
slight acceleration which occurs before the flutter becomes stable, 
a change due to improved conduction following withdrawal of 
quinidine. The delay of a pronounced fall in rate when the auricle 
is fluttering is due to the period occupied by closure of the gap by 
the lengthening refractory period. 

Thus, we may conclude that one essential difference between 
flutter and fibrillation is that the gap is longer in the former. 

We now return to the original question; and ask why digitalis 
converts flutter into the faster-moving fibrillation? Whether the 
reply is that it must quicken conduction, or whether the reply is 
that by reducing the refractory period it shortens the path upon 
which the wave circulates—and the latter is the more promising 
hypothesis—the explanation of its action will take the same direction; 
it will be necessary to assume that the quickening is due to a pre- 
dominant action through the vagus nerve. Just as we explain an 
increased rate of ‘oscillation in fibrillation itself consequent upon 
digitalis, so we explain the conversion of flutter in fibrillation; the 
vagal component of digitalis action will alone induce those changes 
in the muscle which are theoretically necessary to bring about the 
quickening which occurs. If you so desire, you may treat the 
question more upon the lines of direct observation. A material 
increase of vagal tone quickens the rate of experimental flutter 
and eventually may force it into fibrillation; © actually the effect 
of the direct action of a digitalis body upon flutter has not yet 
been observed, but we can predict that it would not quicken the 
movement, for in experiments on dogs, under certain conditions of 
anesthesia, in which the direct action is alone displayed and the 
auricles are fibrillating, quickening does not occur; on the contrary, 
slowing is often seen. 

We need therefore have little hesitation in concluding that the 
conversion of flutter into fibrillation by digitalis is essentially 
vagal in origin. 

The Influence of Auricular Quickening upon Ventricular Slowing 
under Digitalis. As stated, it has generally been assumed that 
when the auricles are fibrillating, the effects of digitalis upon the 
ventricle result simply from heart-block. This assumption is not 
in the strictest sense justified; for it is the rule to find that when 
the ventricle slows, the auricular mechanism also changes; in 
greater or lesser degree the movement qujckens, and this quicken- 
ing will exert some influence upon the rate of the ventricular re- 
sponse. Experiments bearing upon this point of view show that 
at fast rates of beating an increase of rate in the auricle tends in 
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itself to lower the rate of ventricular response; it favors block. 
The degree in which this influence is responsible for the ventricular 
slowing cannot be considered in detail on the present occasion. 
It must suffice if I say that, considering the relatively small change 
of rate which occurs in the auricle, we do not consider the influence 
to be a very material one at the rates prevailing. 

It is to be noted also that atropine when given in cases of fibril- 
lation produces a fall of auricular rate. This fall of rate will in a 
small measure favor a rise of ventricular rate, usually attributed 
entirely to removed vagal tone; the fall of auricular rate is usually 
small, and is not very materially different in digitalized and 
undigitalized cases; so that this effect has been neglected in the 
argument of this article. The magnitude of another factor in the 
action of atropine is less certain; in experimental fibrillation, if 
strophanthin is injected and produces a little slowing of the ventricle 
by a direct action rather than by a vagal action, an event which 
often occurs in dogs under full anesthesia, then a full dose of 
atropine does not increase the rate of the ventricle but may ap- 
preciably decrease the rate. If digitalis acted directly upon the 
muscle in man, and only directly, it seems probable that a similar 
decrease of ventricular rate with atropine would sometimes be seen 
in patients; actually this is not the case. 

A final word completes what I have to say: It seems to us that 
the more we explore the facts and view them in the light of the 
theory of circus movement, as the fundamental cause of flutter 
and fibrillation, the more clearly is our whole knowledge of flutter 
and fibrillation illuminated: We cannot believe that the theory 
would be found to offer a reasonable interpretation of so many 
and such diverse phenomena unless it were fundamentally true. 
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Tue spleen atrophies in inanition. Some observers have be- 
lieved this to bespeak a part for the spleen to play in the temporary 
storing of protein food materials, analogous, in a way, to the part 
played by the liver in the storage of glycogen. 

A functional interrelationship between the spleen and the pan- 
creas, asserting itself especially during the digestive period, has 
been believed to exist by many investigators. This idea has 
found chief expression in the theory first put forward by Schiff, in 
1862, and later championed by Herzen, that the spleen forms a 
product of internal secretion which can change trypsinogen into 
trypsin. 

A striking simple atrophy of the spleen following complete re- 
moval of the external secretion of the pancreas has recently been 
reported by Sweet and Ellis. This atrophy, they believe, is greater 
than can be explained by the loss in body weight occurring under 
such circumstances. If this be true, it has direct bearing on the 
part of the spleen in digestion, and is suggestive of a specific pan- 
creatic splenic interrelationship. 

The investigation of the Schiff-Herzen hypothesis by deter- 
mining the influence of splenectomy on pancreatic secretion has 
been reported in Study II of this series. In the present study 
further data on the splenic atrophy occurring in inanition will be 
presented, and the question of a suggested influence of the pancreas 
on the spleen will be approached by a repetition of the observations 
of Sweet and Ellis. 

The spleen is an unusually variable organ. Its normal size in 
different animals is markedly fluctuant. Its weight in proportion 
to body weight varies not only in genera and species, but also in 
the individual. It changes its volume on slight provocation, and 
is highly susceptible to hypertrophy and atrophy. Therefore, 
conclusions drawn from changes in the size of this organ must be 
carefully checked. 

In death from starvation the body weight of mammals is re- 
duced two-tenths to four-tenths in the young and four-tenths to 
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five-tenths in the adult (Fredericq and Nuel). The percentage 
losses of various tissues and organs in the cat are: fat, 97 per cent; 
spleen, 66.7 per cent; liver, 53.7 per cent; muscles, 30.5 per cent; 
blood, 27 per cent; intestines, lungs and pancreas, 17 per cent; 
bone, 13 per cent; central nervous system, 3.2 per cent; and heart, 
2 per cent (Voit). 

The effects of inanition in albino rats have been studied ex- 
haustively by Jackson. He found apparently a decrease in weight 
of the spleen of 51 per cent in acute inanition and of 29 per cent in 
chronic inanition. He states, “That the spleen loses heavily 
during inanition, losing in relative as well as absolute weight has 
been found in man (Aschoff’ll; Stschorstuy, 1898), pigeon (Chossat, 
’43), rabbit (Bowin, ’90), and cat (Voit, 66; Sedlinair, while 
a decrease less marked than in the whole body (relative increase) 
appears in the dog (Falck, ’54) and in thin steers, compared with 
fat (data from Missouri Agricultural Experiment Station). Data 
from von Bechterew (’95) indicate a relative increase in the spleen 
of newborn kittens during inanition, but a decrease in puppies. 
These apparently conflicting statements are perhaps to be ex- 
plained largely by the great variability of the spleen, making com- 
parisons with controls uncertain. In addition, however, there is 
the possibility that the loss in the spleen may vary according to 
“the character and stage of inanition. Thus Sasarew (’97) in the 
guinea pig found the greatest loss in weight of the spleen to occur 
in the middle period of inanition (second period of 10 per cent loss 
in body weight).” 

An interesting necropsy on a tailor who refused all food and died 
on the sixty-third day has been reported by Mayers. The spleen 
was small and shrunken with a wrinkled capsule; it was pale and 
flabby and weighed only 53 gm. The body weight at death was 
about 80 pounds; he had lost 40.7 per cent of his original weight. 
If the spleen normally was of average weight it must have given 
up excessively of its substance. Microscopic examination of the 
organ revealed almost complete absence of the corpuscles, the 
distribution of many erythrocytes around the parenchyma and 
little evidence of the presence of the splenic sinuses. 

The histologic changes occurring in the spleen of the cat and of 
the guinea pig in acute starvation have been studied by Jolly and 
Levin. They found a thinning of the pulp cords and a reduction 
in the number of lymphocytes. The venous sinuses were often 
filled with large phagocytic cells stuffed with erythrocytes. 

The observation that an excessive shrinkage of the spleen occurs 
when the external function of the pancreas is removed was re- 
ported in a brief communication by Sweet and Ellis in 1915. They 
resected the duodenal portion of the pancreas in dogs, or ligated 
the pancreatic ducts, or cut them with the interposition of omentum 
between the gland and the gut. Thus the internal function of the 
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pancreas was still provided for and glycosuria did not develop. 
The animals had voluminous fatty stools, and at first lost weight 
rapidly; however, ‘after several months they reached a stationary 
weight or even gained slightly. The change noted in the spleen 
consisted apparently of a simple atrophy, and was marked after 
three days. Control experiments in animals with equal loss of 
weight were not performed. 

Sweet has suggested that there may be a possible surgical bear- 
ing of this relation between the pancreas and the spleen. He 
cites the report of Musser of an acute anemia in four of eight cases 
of acute pancreatitis. In view of the generally accepted relation 
of the spleen to the blood, he considers his finding of an acute 
splenic atrophy under the conditions citied as suggestive of an ex- 
planation of Musser’s report of acute anemia, and as furthermore 
suggestive of the importance of clinically following the blood 
picture in cases of suspected or proved acute pancreatitis. 

Animals deprived of sustenance are obliged to draw on their own 
storehouses and their own tissues for food. Yet dearth of aliment 
not alone leads to inanition, for non-assimilation, even though food 
is taken in the greatest of plenty, attains a similar end. If pan- 
creatic juice is excluded from the intestine there is a marked di- 
minution in the absorption of nitrogen and fat, as has been demon- 
strated by Pratt, Lamson and Marks. This results in an immediate 
disturbance in metabolism with loss in body weight. May not 
then the dwindling of the spleen in animals in which the external 
function of the pancreas has been removed be merely the expression 
of the ease with which this organ gives excessively of its substance 
when the body labors under nutritional deficiency? May it not 
be merely the atrophy of the spleen of inanition? 

Most comparative studies of the changes in weight of organs 
have been made by checking the findings of the abnormal states 
with the findings under normal conditions in individuals of the 
same species. In the case of the spleen this method is fraught 
with great error attributable to the protein habits of this most 
mysterious and changeable organ. Hence, in the gathering of 
experimental data in answer to the above question complete ob- 
servations should be made on one and the same animal in each 
instance. 

Experimental Methods and Data.—In adult dogs complete removal 
of the external secretion of the pancreas was obtained by resection 
of the duodenal portion of the gland with tying off securely the 
severed ends of the remaining pancreas after the manner of Sweet 
and Ellis or by double ligation of the pancreatic ducts. Observa- 
tions were also made on dogs with pancreatic fistulas complicated 
in most cases by pancreatitis. These animals were kept on full 
diet. As controls, dogs were fed a half-day’s ration every third day 
and fasted ini the interval. The size of the spleen was determined 
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at the start and at the end of every experiment. Microscopic 
sections of the spleen and pancreas, and often also of other organs, 
were made. 

The initial splenic weight was determined as follows: Measure- 
ments of the total length, of the width of the head and of the tail, 
and of the thickness of the spleen were made by a movable centi- 
meter scale. For the head the measurement of greatest width 
was taken; for the tail a transverse line was drawn through a 
point on the longitudinal axis of the organ (this point was placed 
at such a distance from the caudal extremity as to represent a 
certain fraction of the total length of the spleen); and for the 
thickness, a line was drawn at the middle of the gland running from 
the hilus perpendicularly to the broad free splenic surface. 

The body, and thus the major portion of the spleen of the dog, 
most nearly resembles a rectangle in outline; the head is increased 
in width at one side and tapers at the tail; a cross-section at most 
points is triangular with the apex at the hilus. Therefore, because 
of its form, the exact computation of the volume of the spleen is 
not feasible from the measurements taken. However, since weight, 
the final value of which is easily determined at necropsy, serves our 
purpose even better than volume, the use of proportion will per- 
mit us to make an approximate estimation of the initial weight of 
the spleen without knowing the exact splenic volumes. 

If changes in specific gravity are disregarded for the time being 
the proportion as follows will hold: x: a::y:2. (in which = 
initial splenic weight, a = final splenic weight, y = initial splenic 
volume and z = final splenic volume).* Since the splenic volumes 
are unknown as well as the value of x, we may substitute for y and 
z in the proportion the volumes of similar rectangular parallel- 
opipeds (for the volumes of similar irregular solids are proportional 
to the similar regular parallelopipeds most nearly approximating 
their own shape) which can be determined from the measurements 
given. In the present study the lengths and thicknesses of the 
spleens and the means of the widths of their heads and tails have 
been taken for the dimensions of the parallelopipeds. If then b 
is taken as the volume of the parallelopiped corresponding to the 
initial size of the spleen and ¢ as that corresponding to the final 
size, these known values may be substituted for y and z in our 
proportion, which will then read: x:a::b:e. 

However, the values thus determined for x do not take into 
account changes in specific gravity. In three of the spleens in 
this series the specific gravity (determined by Hammerschlag’s 
method) was found to be approximately 1.060 for the normal and 
1.070 in inanition. There were but small changes from this latter 
figure with lesser or greater lengths in the periods of loss of weight, 


* The author is indebted to Mr. H. O. Stearns of the Mayo Clinic for suggestions 
regarding the mathematical procedure used in this method. 
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the spleen evidently losing very rapidly of its fluids in acute in- 
anition. Therefore in the values given for the initial weights of 
the spleens this correction for change in specific gravity has been 
made, that is, the initial weights have been multiplied by the factor 
0.99. 

Histologic Changes.—7'he Spleen. The histologic changes in the 
spleen, found in these experiments, appeared similar, regardless of 
the procedure employed, so long as loss of body weight occurred. 
In the instances in which the experiments were prolonged for fifty 
days or longer the microscopic picture seemed identical in the 
fasting animal and in the animal deprived of the external secretion 
of the pancreas. Therefore the histologic findings will be given in 
one description. 

Changes in the spleen were observed as follows: The capsule 
was shrunken, wrinkled and much decreased in width; its fibrous 
tissue strands were compact, giving at times an almost hyaline 
appearance; nuclei were less abundant and the few scattered 
lymphocytes usually seen were absent. The shrinkage in the 
splenic septa was not so noticeable. The parenchyma, however, 
was quite decreased in amount, so that comparatively the septa 
stood out as more numerous than normal. In the splenic pulp 
the cells often were packed almost as closely as in the normal 
Malpighian corpuscle. The tissue spaces were largely obliterated. 
The cytoplasm of the pulp cells and pulp supporting tissue had 
largely disappeared, and the nuclei, closely crowded, chiefly re- 
mained. The splenic sinuses, although diminished in size, often 
stood out clearly; the amount of blood they contained was less 
than that seen in a normal section. The number of lymphocytes 
outside the Malpighian corpuscles was markedly decreased; cells 
of large type predominated. The Malpighian corpuscles them- 
selves and their germinal centers seemed more definitely delimited 
than usual. The larger bloodvessels of the gland appeared but 
little altered. There was constantly more free blood pigment in 
the pulp than normal. 

The degree of these changes seen in the spleen was roughly pro- 
portional to the length of the experimental period and to the 
acuteness with which loss of body weight occurred. The changes 
themselves were such as those ascribed to a simple atrophy of the 
gland. 

The Pancreas. In the instances in which a partial pancreatec- 
tomy was performed, or the pancreatic ducts were ligated, varying 
degrees of destruction of the pancreatic acini and their replace- 
ment by connective tissue occurred, depending on the length of 
time of removal of the external function of the pancreas with the 
resultant obstruction of the pancreatic ducts. In the most acute 
experiments merely a decrease in the clearness of the staining 
reactions or a beginning necrosis was seen. In the prolonged 
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experiments very little acinar tissue was left. The pancreatic 
ducts and their larger ramifications were in most instances dilated 
to three or four times their normal size. 

In those cases in which pancreatic fistulas were performed with- 
out infection no damage to the acinar tissue occurred. How- 
ever, generally a complicating purulent pancreatitis, of varying 
intensity and acuteness, was present. 

Protocols.—All operative procedures on the experimental animals 
were performed under ether anesthesia with the employment of 


Fig. 1.—D 537. Ligation of pancreatic ducts. Normal spleen at the beginning 
of the experiment. Photomicrograph xX 50. 


sterile technic. In none of the dogs in which the external function 
of the pancreas was removed did glycosuria appear; all, however, 
had fatty stools. 

Ligation of Pancreatic Ducts—D 537, a male mongrel “in good 
condition. April 23, 1920, both pancreatic ducts were doubly 
ligated and divided. The animal gradually lost 2.6 kg. during 
the first month and then becxme stationary in weight till the ninth 
week, when symptoms of inanition appeared. From this time 
there was a rapid and progressive loss. July 27 the dog was killed 
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by etherization. At necropsy very little pancreatic tissue could be 
found. The pancreatic ducts were not dilated. Histologically the 
pancreas consisted almost entirely of connective tissue, although a 
few areas were still present containing islets of acinar tissue (Figs. 
1, 2 and 3). in 

Resection of Duodenal Portion of Pancreas.—]) 648, a male mongrel 
in good condition. April 30, 1920, the duodenal portion of the 
pancreas was resected. The animal made an excellent recovery 
and maintained its weight for one week. During the next three 


Fic. 2.—D 537. Ligation of pancreatic ducts. Spleen at the end of the experiment. 
Photomicrograph X 50. 


weeks there was a loss of only 1 kg.; following this there was a 
progressive and steady decline in weight. July 22, the dog was 
killed by etherization. At necropsy all the tissues seemed to be 
anemic; save for a few small islets the pancreatic glandular tissue 
had disappeared. The pancreatic ducts were distended to about 
six times their normal size. It was difficult to identify the splenic 
sinuses histologically; they appeared almost obliterated. The 
pancreas was fibrous. 

D 649, a male mongrel in good condition. April 30, 1920, the 
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duodenal portion of the pancreas was resected. The skin incision 
became infected and did not heal. Later, distemper developed. 
The dog lost weight rapidly and progressively from the time of 
the operation. It was killed by etherization May 17. At necropsy 
a diffuse pancreatic fat necrosis was found. Histologic examination 
revealed much free blood pigment in the spleen. The pancreas 
was necrotic. ‘There were areas of bronchopneumonia in the lungs. 

1) 661, a male poodle in fair condition. May 7, 1920, the duo- 
denal portion of the pancreas was resected. The animal recovered 


Fie. 3.—D 537. Ligation of the pancreatic ducts. Pancreas showing fibrosis 
and remaining islets of acinar tissue at the end of the experiment. Photomicrograph 
x 50. 


well, but lost weight steadily until the last eleven days before 
death, when the weight became stationary. July 2, the dog was 
killed by etherization. At necropsy very little pancreatic tissue 
was found. The pancreatic ducts were dilated to about four times 
their normal size. The section of the spleen removed at operation 
for histologic study contained a number of large multinucleated 
cells. Only a few of these could be seen in the section from the 
specimen removed at necropsy. There was a marked collection 
of blood pigment in the pulp of the atrophic spleen. In the pan- 
creas a small amount of acinar tissue was left in islets (Figs. 4 and 5). 
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LD 698, a female terrier in good condition. May 27, 1920, the 
duodenal portion of the pancreas was resected. The spleen was 
large for the size of the dog and grossly pathologic; it was cirrhotic 
and contained numerous small infarcts. The animal developed 
distemper almost immediately and was killed by etherization 
May 31. At necropsy marked purulent conjunctivitis, rhinitis 
and tracheobronchitis were present. The abdominal wound was 
infected superficially and showed no evidence of healing. There 
was a slight degree of pancreatic fat necrosis in the omentum 


Fic. 4.—D 661. Partial pancreatectomy with loss of external secretion of pancreas. 
Spleen at the end of the experiment. Photomicrograph X 50. 


around the ends of the severed pancreas. The pancreas itself was 
indurated as if it had been in fixing fluid. There were no findings 
to explain the original pathologic condition of the spleen. Histologic 
examination did not reveal changes in the spleen or the pancreas. 

Pancreatic Fistula Complicated by Infection.—|) 720, a female mon- 
grel in excellent condition. June 12, 1920, a one-stage operation 
for pancreatic fistula was performed. An accessory spleen 0.45 
cm. in diameter was found in the omentum 7 ecm. from the hilus 
of the major spleen. The animal refused all food, and milk fed 
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through the stomach tube was vomited. An irritative pancreatic 
secretion appeared and the animal thus continuously lost large 
quantities of pancreatic juice. The last four days preceding 
death, which occurred July 2, a marked inanition supervened. At 
necropsy a non-purulent infection involving the transplanted 
portion of the pancreas was found. A large amount of subcuta- 
neous fat was still present, but the animal was extremely dehy- 
drated. The accessory spleen was atrophic with a diameter of 
0.34 em., thus having lost 43 per cent in volume. 


Fic. 5.—D 661. Partial pancreatectomy with loss of external secretion of the 
pancreas showing destruction of acinar tissue with fibrosis and a dilated pancreatic 
duct. Photomicrograph X 50. 


I) 743, a male bull terrier in fair condition. June 19, 1920, a 
one-stage operation for pancreatic fistula was performed, with 
ligation of the minor pancreatic duct. The wound became in- 
fected superficially and was slow in healing; the animal steadily 
lost weight and became extremely emaciated, and there was a 
marked continuous irritative secretion of juice from the fistula. 
The animal died July 14. At necropsy a purulent pancreatitis was 
found, 
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E 131, a male mongrel in good condition. December 7, 1920, a 
one-stage operation for pancreatic fistula was performed. The 
wound became infected and a continuous irritative secretion of 
pancreatic juice appeared. The animal refused food and lost 
weight rapidly. Death occurred December 22. Pancreatitis was 
found at necropsy. The initial specific gravity of the spleen in 
this instance was 1.061, that at death 1.073. 

E 129, a male shepherd in good condition. December 7, 1920, 
a one-stage operation for pancreatic fistula was performed. The 


Fig. 6.—D 875. Fasting. Spleen at the end of the experiment. Photomicrograph 
xX 50. 


animal became extremely ill and died December 11. At necropsy 
a generalized peritonitis with a small amount of sanguinopurulent 
fluid in the peritoneal cavity was present. The initial specific 
gravity of the spleen in this instance was 1.062; that at death, 1.070. 

Fasting.—]) 875, a male bull terrier in good condition. August 
6, 1920, the abdomen was opened and measurements of the spleen 
taken. The animal was then fed a half-ration every third day and 
fasted in the interval. Save for a slight gain at the end of one and 
a half weeks and a stationary period from the seventeenth to the 
twenty-sixth day the animal lost weight progressively. September 
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28, splenectomy was performed. Death occurred two days later, 
probably as a result of the operation and the dog’s weakened con- 
dition. A section of the spleen at the first operation had many 
multinucleated giant cells, and free blood pigment was present in 
the pulp. A section of the spleen at its removal showed changes 
identical with those occurring after removal of the external se- 
cretion of the pancreas. The amount of free blood pigment was 
increased. No multinucleated giant cells could be found (Fig. 6). 

D 876, a male mongrel in good condition. August 8, 1920, the 
abdomen was opened and the spleen measured. The animal was 
then fasted in a manner similar to D 875. The weight from the 
twelfth to the twenty-sixth day remained constant, but steadily 
decreased at all other periods. September 28, splenectomy was 
performed. The dog made a good recovery. The _ histologic 
changes in the spleen were those of a simple atrophy. 

Uncomplicated Pancreatic Fistula. 130), a female mongrel in good 
condition. December 7, 1920, a one-stage operation for pancreatic 
fistula was performed. Recovery was excellent and the wound 
healed without infection. Secretion of juice from the fistula was 
normal. The animal was carefully fed and gained weight slightly. 
January 4, 1921, the spleen was removed, without incident. The 
initial specific gravity of the spleen was 1.061; that at the time of 
splenectomy was 1.060. The splenic measurements remained prac- 
tically the same. 

Discussion.—The size of the spleen of the dog varies greatly; in 
this series of experiments it fluctuated between 0.2 and 0.55 per 
cent of the body weight, with an average of about 0.3.per cent. 

The data submitted justify the conclusion that the spleen loses 
markedly in weight in inanition and are in general corroborative 
of the findings of other investigators. The loss in the weight of 
the spleen is out of all proportion to the decrease in body weight, 
being almost three times as great as a maximum in extreme cases 
of acute inanition, and approximately twice as great in cases of 
less acute. 

The removal of the external function of the pancreas by ligation 
of the pancreatic ducts or resection of the duodenal portion of the 
gland likewise leads to an excessive decrease in the size of the spleen. 
This finding thus confirms the observations of Sweet and Ellis. 
However, the shrinkage of the spleen under these conditions can 
be explained as due to the inanition resulting from the exclusion 
of the pancreatic juice from the intestine, and does not require for 
its elucidation the postulation of a specific pancreatic splenic 
interrelationship. 

The loss of weight of the spleen in relation to the loss of body 
weight in these experiments is shown graphically in Figure 7. It 
will be noted that the greatest loss of weight both of the body and 
of the spleen occurs within the first month. The diminution of 
vou. 164, No. 2.—avueust, 1922 7 
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the weight of the spleen is especially rapid during the first few days 
of inanition. The chart indicates also how markedly the percentage 
splenic weight fluctuates from the normal in contradistinction to 
the percentage body weight, which shows relatively little such 
fluctuation. 

That the marked atrophy of the spleen under the experimental 
conditions of this study is nothing more than the mere expression 
of the disproportionate share of the gland in the general loss of 
weight is shown by a comparison of the experimental results in 
the cases of Dogs ID 661 and D 875, the former representing a 
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Fia. 7.—Graphs illustrating the percentages of losses of weight of the body and of 
the spleen in relation to the length of the inanition period. (See table.) 


partially pancreatectomized animal and the latter a control under 
starvation. Both animals weighed approximately 13 kg. and lost 
about 45 per cent of their body weight within a period of fifty days, 
whereas their spleens each lost about 85 per cent of their original 
weight. These are the most marked losses in weight obtained, 
but the experiments are in every sense parallel (Fig. 8). 

The observations made on Dog E 130, with a pancreatic fistula, 
show that even if an animal loses over half the amount of pan- 
creatic juice secreted and yet maintains a stationary body weight 
there is no loss in the size of the spleen. 
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Data were collected on dogs with pancreatic fistulas complicated 
by infection in order to study the effects of pancreatitis on the 
spleen, since Sweet has suggested that in this direction may be 
the explanation of the anemia of pancreatitis found in certain cases 
by Musser. Save for a more acute and marked loss in weight of 
the animals, caused doubtless by the toxemia of the infection and 
by the dehydration and loss of alkali resulting from the constant 
secretion of large quantities of juice from the fistula, the results 
obtained in these cases seem entirely comparable with those ob- 
tained in the cases of fasting and removal of the external secretion 
of the pancreas. . 


FG. 8.— Marked shrinkage of the spleen. A, in fasting (D 875); B, following partial 
pancreatectomy with loss of external secretion of pancreas (D 661). 


It might be expected that in acute infections, for example, the 
vases of acute pancreatitis, of distemper, and of peritonitis, given 
in the protocols the toxemia would cause enlargement of the spleen 
in the form of acute splenic tumor. Yet in these infections the 
animals refuse food and assimilate poorly what is taken. Marked 
loss of weight develops and, as shown in these experiments, the 
spleen diminishes in size. 

Of what significance is this extraordinary atrophy of the spleen 
in inanition? Why must this organ, next to the inert tissue, fat, 
give so readily and lavishly of its substance for the nourishment 
of its host? Does such lavishness imply that this unique gland 
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can play but a slightly important part in the general economy and 
physiology of the organism; or may it still be that the spleen can 
give heavily of its substance in famine and yet remain a valuable 
organ with divers and sundry useful though little known functions? 
Or does the spleen with specific purpose aid in the garnering and 
temporary storing of protein food materials in order that it may 
dole out sustenance when the body is hard put? 
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GASTROSPASM: A CLINICAL AND ROENTGENOLOGICAL 
STUDY.’ 


By I. W. Hew, M.D., 
NEW YORK, 
AND 


J. Roemer, M.D., 


PATERSON, N. J. 
EvEN before the roentgen-ray era local gastrospasm, especially 
such that occurs at the entrance and exit of the stomach (cardio- 


1 Read in part by J. Roemer, M.D., at the annual meeting of the New Jersey 
State Medical Society, June 15, 1920. 
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and pylorospasm respectively), was clinically known. In 1881 
Strumpell called attention to what he named esophagismus, describ- 
ing the spindle-shaped dilatation of the esophagus, and Mikulicz 
demonstrated it by his esophagoscepe. Spastic pylorospasm in the 
adult was first described by Kussmaul and in the infant by Still. 
Complete gastrospasm was mentioned by anatomists and physiolo- 
gists (Home, Tiederman and Gmelin) in the early part of the nine- 
teenth century. Local segmentation of the stomach was mentioned 
by Retzius, who found it at the autopsy of a man who died suddenly 
during the stage of digestion. 

Williams described the human stomach to possess three natural 
physiological constrictions: (1) Near the cardia which corresponds 
to the incisura cardica (His); (2) in the middle of the stomach; (3) 
at the antrum. Banchi, Cunningham and Orr mentioned the phys- 
iological pseudo-hourgless constrictions. Buedinger found during 
a laparotomy a spastic hourglass opposite the seat of the ulcer. 
Simmonds found at autopsy an hour-glass stomach with no demon- 
strable lesion in any part of the stomach. Becky injected the human 
stomach, soon after death, with formol and often found contraction 
phenomena corresponding to an hourglass. Recently, Waldvogel? 
demonstrated by inflation of the stomach that gastrospasm is not 
an infrequent occurrence. 

Whereas this historical introduction serves to show that the sub- 
ject is not new, we must not lose sight of the fact that its clinical 
importance and the possibility of diagnosing it correctly are the 
achievements of the roentgen-ray study by means of the contrast 
meal. It must be emphasized that gastrospasm as a sign is demon- 
strated by the roentgen-ray, but its diagnostic significance can only 
be interpreted by a complete clinical study. 

Gastrospasm was aptly divided by Holzknecht and Luger’ into 
regional, circumscribed and total. Regional gastrospasm may 
occur in any part of the stomach; the most common locations are 
at the cardia and pylorus. 

Cardiospasm. Although cardiospasm primarily belongs to the 
cardiac end of the esophagus, its relation to gastric diseases and its 
symptomatology are so purely gastric that brief mention of it must 
be made here. We understand by cardiospasm a spastic contrac- 
tion of the cardiac end of the esophagus, of shorter or longer duration, 
sometimes lasting for weeks and even months and leading to dilata- 
tion above the contraction. From an etiological standpoint cardio- 
spasm is in the great majority of cases purely functional. This is 
easily understood when we recall that the propulsion of food from 
the esophagus into the stomach is mostly controlled by the auto- 
nomic nervous system. That is why the esophagus can be entirely 
stripped of its musculature if the mylohyoid muscle remains and 

2 Miinchen. med. Wehnschr., 1911, No. 2. 
% Mitteilungen auf dem Grenzgeb., 1913, p. 669, 
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the nerves be intact, without disturbing the passage of food from the 
esophagus to the stomach. 

This is not the place to enter into a detailed discussion of the 
physiology of deglutition and of the epoch-making and conclusive 
experimental work of Kroenecker, Meltzer, Cannon, Krauss and 
others; but some mention must be made of the innervation of the 
lower end of the esophagus and cardia. 

The chief nerve supply of the motor function of the lower end of 
the esophagus and cardia is derived from the vagus. The influence 
of the sympathetic nerve fibers on the lower end of the esophagus 
is today also conceded. The existence, however, of intrinsic nerves 
of the lower esophagus and cardia able to carry out the function 
independent of whether or not the chief nerve supply is intact was 
demonstrated by Cannon. These nerves are important when they 
are called upon to take up the expulsion of the food from the lower 
part of the esophagus to the stomach and when there is obstruction 
at the cardia on account of an organic disease of the vagus. We 
thus see the important role played by the vagus and its allied nerves 
in controlling the act of deglutition. The disturbance of deglutition 
due to organic affection of the vagus and its allied nerves, either 
centrally or peripherally, is well known, but functional diseases 
of the vagus may also bring about disturbances in the act of degluti- 
tion either by derangement of the vagus directly supplying the 
esophagus or by way of reflex. Reflex disturbances need not origi- 
nate in the vagus; they may also originate in the sympathetic 
system. It is therefore reasonable to assume that cardiospasm is 
primarily an outcome of irritability of the vagus. The underlying 
factors bringing about such a state have been divided by Held and 
Gross,’ into five groups. 

In the first group are the patients whose vegetative nervous system 
is below par through inheritance. Almost throughout their lives 
they have some physical disturbance brought about by an unstable 
vagus or sympatheticus, and are also subject to cardiospasm. 
Although physically perfectly healthy, such people are found to 
have objective signs of vagotonia or sympathicotonia or the two 
mixed, and in the history we will hear that from childhood almost 
all organs supplied by the vegetative nervous system have at one 
time or another been subject to a functional disorder (enuresis 
nocturna, periodical vomiting, laryngospasm, urticaria, ete.). 

To the second group belong the cases in which the vegetative 
nervous system becomes involved because of an inborn status 
asthenicus or status thymicolymphaticus. It is true that the status 
just named not rarely presents an inborn instability of the vegeta- 
tive nervous system, but in a considerable number of cases we have 
found that the disturbance in the various organs brought on by 
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hyperirritability of the vagus and sympathicus is secondary. These 
individuals are not equal to the task of great responsibilities, either 
physically or mentally, and when overtaxed they need not neces- 
sarily acquire organic diseases, but they become subject to func- 
tional derangement of the vegetative nervous system. This may 
manifest itself in any of the organs supplied by the vegetative 
nervous system, and with equal frequency in the esophagus, causing 
vardiospasm. In this group belong the cases of gastroptosis, 
especially “long stomach’ (langmagen), in which traction on the 
esophagus is the causative factor (Rovsing). Here also belong cases 
of cardiospasm resulting from sudden psychical trauma in indi- 
viduals previously apparently healthy. 

The third group contains the cases which show cardiospasm due 
to reflex irritation from other diseased organs (ulcus ventriculi, 
carcinoma of the fundus and lesser curvature, gall-stones, kidney- 
stones, diseases of the generative and genito-urinary organs, pan- 
creatitis chronica or left-sided diaphragmatic pleurisy). Here, too, 
the underlying disturbed vegetative nervous system is a predisposing 
agent. 

In the fourth group belong the cases of cardiospasm due to infec- 
tions by toxic and metabolic agents (nicotin, lead, uremia, parasites, 
gout, chorea and lyssa). 

In the final group belong the cases in which a local esophageal 
disease is the causative factor (fissure, erosions, scar-tissue formation 
and ulcus pepticum esophagi). 

Symptomatology. It is important to know that the onset of 
cardiospasm is sudden and the first attacks may be of a short dura- 
tion. Its transiency is best illustrated by two cases observed by 
us, one of a woman, who after a sudden shock by grief immediately 
developed cardiospasm which lasted several hours and recurred 
three weeks later. Another case is that of a man who presented 
clinical symptoms of cardiospasm which lasted three months. Dur- 
ing fluoroscopic examination for half an hour the esophagus pre- 
sented a characteristic sausage-shaped dilatation. Upon the admin- 
istration of a Seidlitz powder, which was given merely as a sugges- 
tive measure, the spasm suddenly relaxed. These cases are cited 
to emphasize how frequently the affection is purely functional. 
In the majority of cases, however, once symptoms set in persistence 
is the rule. The severity of the symptoms varies, sometimes the 
patient can swallow solid food and no liquids, and at other times 
they can swallow liquids easier than solids. The severity of the 
symptoms depends greatly on the underlying causes. Often the 
patient will state that the first few morsels of food stop at the cardia 
and relief is experienced by taking more food; he even feels it going 
down into the stomach. When the condition persists, food. stag- 
nates in the esophagus, causing epigastric distress, substernal pres- 
sure, pain in the chest and belching and regurgitation of decomposed 
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food. There are often salivation and fetor ex oris. When extreme 
dilatation takes place the patient may have the false belief of feeling 
better, for he can partake of a larger meal. But if he takes a little 
more and reclines after it the food is regurgitated unchanged. Some 
patients vomit large quantities of food taken days before, simulating 
pyloric stenosis. This often leads to emaciation. In advanced 
cases the food is regurgitated in a state of fermentation and decom- 
position, showing the presence of lactic acid, butyric acid and 
sugar. In such cases due to these organic acids the patient has a 
continuous substernal burning. Pain as a symptom depends 
entirely, upon whether the sensory nerves are co-affected or not. 
If so the pain is out of proportion to the disease and an attempt 
to swallow a little cold water causes severe pain in the region of the 
ensiform process, radiating to the soft palate, uvula, epiglottis, 
left side of the chest and sometimes both sides. Such pain is espe- 
cially common if the spasm is due to a fissure at the cardia. A patient 
with cardiospasm observed by us was particularly troubled by pain 
as described above. Her blood showed a four-plus Wassermann 
and we hoped that antiluetic treatment might prove effective, 
which, however, was not the case. This made us doubt whether 
the existing lues was the underlying cause. Whereas the symptoms 
just described are typical of cardiospasm, very indefinite complaints 
such as feeling a fulness immediately after the smallest meal, belch- 
ing and pressure in the epigastrium should lead us to examine care- 
fully for a minor degree or cardiospasm. This is especially found 
in individuals of status asthenicus with a very long stomach in 
whom traction on the esophagus by the long stomach is supposed 
to cause spasm. ‘To us it seems more plausible that the spasm is 
brought about by an undermined vegetative nervous system. 

The physical examination should be directed not only toward 
establishing the disease, but also, if possible, to determine the cause; 
and therefore we should look for such clinical manifestations which 
indicate instability of the vegetative nervous system, 7. e., the vago- 
tonic complex (Eppinger and Hess), such as dilatation of the pupils, 
slow pulse, slowing of the pulse when pressing on the eyeballs 
(Achner phenomenon), slowing of the pulse in bending forward, 
dry skin and pallor and spastic constipation. Not all symptoms 
must be present to complete the picture, and in reality some of the 
organs may show manifestations of sympathicotonia. Of course, 
it cannot be emphasized too strongly that the finding of symptoms 
of an unstable vegetative nervous system does not exclude organic 
disease. In fact it is to the credit of von Bergmann and his pupils, 
who demonstrated that such state predisposes to ulcer of the stomach 
and duodenum. It is surely of clinical importance to recognize 
the fact that in an organic disease like gall-stones or renal colic, if 
associated with cardiospasm, vagotonia plays quite a role as a pre- 
disposing causative factor. 
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Sounding. A soft stomach tube, not less than 10 mm. in width, 
should be used. In cases of spasm one has the sensation as if the 
tube were tightly held by the spastic esophagus. Sometimes sudden 
relaxation takes place and one feels the tube sliding down. The 
above-described sensation is more pronounced when a solid sound 
is introduced. The obstruction to the passage of the sound is not 
constant. Antispasmodics employed for a few days in the form of 
tincture belladonna, 10 minims, three times a day, or atropin, ;}, 
grain, two or three times a day, or papaverin, } grain, three times 
a day for a few days, or benzyl-benzoate, 30 minims, three times a 
day, or making the patient drink some oil before the sound is intro- 
duced, may relieve the spasm. 

Esophagoscopy. Most of the observers who use the esophago- 
scope with skill, such as Yankauer and Janeway, state that no 
definite information is obtained by this method. Both Rosenheim 
and Stark state that in certain cases hyperemia and in other cases 
ischemia were seen above the spasm, and also folds enclosing a 
narrow half-moon slit or even a pin-point opening above the spasm. 
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Roentgen-ray Diagnosis of Cardiospasm. A most important radio- 
scopic and roentgenographic sign is the visualized active peristalsis 
above the seat of the spasm. This is more marked in early and tran- 
sient cases than in the advanced cases in which dilatation above 
the obstruction is very pronounced. The reason for that lies in the 
fact that the more the obstruction is due to spasm the more the 
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entire esophagus is in a state of hypertonus, and with its strong 
musculature tries to overcome the obstruction. In cases of obstruc- 
tion at the cardia which result from idiopathic dilatation, where 
atony of the esophagus musculature is a primary factor, there is no 
peristaisis. Peristalsis of the esophagus is likewise absent in most 
of the cases of carcinoma at the cardia because of the associated 
loss of tone of the esophagus musculature. We differentiate two 
kinds of spasm: incomplete and complete. The former manifests 
itself fluoroscopically and roentgenographically as follows: The 
contrast substance is seen to hold at the point of obstruction and the 
esophagus above fills in an irregular spindle-shaped form exceeding 
its normal width two- or threefold. For afew moments nothing may 
be seen to pass through the obstruction. Repeated empty swallow- 
ing often overcomes the spasm. In the latter a uniform dilatation 
with visible contraction is seen above the obstruction. Through 
the obstructed area nothing may pass or a very thin streak of the 
contrast meal. If the condition persists for a very long time, dilata- 
tion may be so advanced as to permit the esophagus to hold from 
200 to 300 ec of fluid. We can then see fluid in the dilated esophagus 
even without contrast substance. The esophagus looks sausage- 
shaped (Fig. 1), but shows peristalsis. The presence of peristalsis 
serves to differentiate cardiospasm from idiopathic dilatation or 
dilatation due to obstruction by cancer. 

Rumination (Incomplete Cardiospasm). It seems of interest to 
us to record in this connection a case of rumination we had occa- 
sion to observe. While the patient swallowed the contrast meal 
which after a few morsels was seen to pass into the stomach with 
ease, the lower half of the esophagus would suddenly dilate and 
the patient would feel the food come back into the mouth. The 
patient would rechew it and swallow it again, then the food would 
suddenly drop into the stomach. This fluoroscopic study was an 
excellent demonstration of Meltzer’s physiological studies as to the 
act of deglutition, 2. e., that the closure at the mouth of the esopha- 
gus during swallowing brings about the opening of the cardia 
(Figs. 2 and 3). Fig. 2 was taken immediately after the contrast 
substance was swallowed and Fig. 3 was taken one minute after 
the patient was asked to swallow-empty. While fluoroscoping the 
patient during the act of deglutition we asked him to give a signal 
the instant he felt the food pass back into the mouth. The signal 
corresponded exactly to the time when the spasm in the cardia set 
in. This observation gave us a hint to advise the patient, instead 
of ruminating, to reswallow as soon as he felt the food back in the 
mouth or at the first sensation of distress in the epigastrium. Since 
then the patient reported repeatedly considerable improvement 
but not cured. Another illustration of how disturbance in the region 
of the mouth of the esophagus produces reflexly cardiospasm is 
demonstrated by a case of Zenker’s diverticulum as shown in Figs. 


HELD, ROEMER: GASTROSPASM 


? 
195 
| 
| 
| 
| 
| 
Fig, 2 
2.2. 
| 
4 
| 
Fie, 3 


196 HELD, ROEMER: GASTROSPASM 


4 and 5. (Fig. 4 shows the diverticulum and Fig. 5 the spasm.) 
Another case worth mentioning in which cardiospasm was caused 


Fie. 5 


by pressure in the upper part of the esophagus was due to an aortic 
aneurysm. It is interesting that these patients in whom the cardio- 
spasm is brought about by disturbance in the upper part of the 
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esophagus, either as a result of disturbance of innervation (the case 
of rumination quoted above or anatomical defect, as in the case of 
Zenker’s diverticulum, or if due to pressure from without, as in the 
vase of aortic aneurysm) complain that the food stops in the throat 
or in the upper part of the esophagus. 

Regional Spasm of the Stomach. Approaching the stomach proper 
the most frequent seat of regional spasm is that of the pylorus, 
so-called pylorospasm. Pylorospasm is a condition in which a part 
or the entire pylorus is in a spastic state for a shorter or longer dura- 
tion. When a spasm persists for a long time it may even lead to 
hypertrophy and marked thickening of the pylorus with a resulting 
palpable mass simulating a tumor. 

EtioLoGy. Pylorospasm may be caused by intra- and extra- 
gastric disease (intrinsic and extrinsic—Carman). The intra- 
gastric cause is by far the less frequent, and if present is mostly the 
outcome of a prepyloric ulcer less frequently due to‘ulcer on the 
lesser curvature of the stomach and still less frequently in duodenal 
ulcer. We have seen it occur in gastro-enterostomized patients. 
Like Carman and Miller we saw it occasionally in carcinoma of the 
stomach. 

The extragastric causes for spasm are numerous. According to 
our experience gall-bladder disease heads the list. Holzknecht and 
Luger were the first to call attention to the frequency of pyloro- 
spasm in gall-bladder disease, and they pointed out that the exist- 
ence of a solitary stone in the gall-bladder is more prone to give 
rise to such spasms than multiple stones. Their observations were 
since then confirmed by Carman, Case and others. Our experience 
as demonstrated by Fig. 6 fully confirms their views. Other causes 
are chronic pancreatitis, chronic appendicitis, renal calculi, chronic 
lead-poisoning, morphine-poisoning, tabes dorsalis and chronic 
interstitial nephritis, particularly during the stages of suburemia 
and uremia. 

Symptoms. These, of course, vary, depending on the underlying 
cause. Where an intragastric eause like ulcer or cancer is responsible 
the well-known symptoms are present, which need no discussion. 
We consider it of sufficient importance to dwell more or less fully 
on the discussion of pylorospasm produced by gall-bladder disease, 
particularly gall-stones. Such individuals, independent of gall- 
stone colic, or even in the absence of any acute attack, have a long 
and persistent row of vague gastric symptoms. They complain 
almost continually of fulness in the upper quadrant of the abdomen. 
Just as soon as they begin to eat they feel that they have to stop 
because of pressure in the epigastric region, which is often relieved 
by spontaneous or forced belching. They often complain of pain 
of varying severity relieved by the application of heat. Such slight 
attacks generally occur during eating. Mental and physical exer- 
tions have a more deleterious effect than dietetic errors. The 
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tendency for these symptoms is to persist and eventually to lead 
to emaciation and pallor, and in extreme cases almost resembling 
carcinoma of the stomach. These symptoms, vague as they are, in 
the absence of definite physical findings, are often attributed to 
neurosis, and, in a sense, they are neurotic and functional in nature. 
These patients in the majority of cases have an unbalanced auto- 
nomic nervous system. By physical examination alone, no matter 
how painstaking it may be, it is very difficult to establish a diag- 
nosis. Even the best palpation, including the Housman deep- 
sliding method of the pylorus, will seldom determine the existence 
of a spastic pylorus. In the pre-roentgen-ray era experts on palpa- 
tion claimed to have succeeded in palpating a spastic pylorus. 
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Experts, however, are the exception. The roentgen-ray, on the other 
hand, makes us visualize spasm with ease and offers an explanation 
for the symptoms. 

The roentgen-ray findings are as follows: Fluoroscopically the 
food is seen to stop at the antrum, and sometimes even for several 
minutes no food at all is seen to pass, and what enters the pylorus 
appears in the form of a narrow canal or pivot-shaped. Palpation 
does not change the contour of the pylorus. The roentgen-ray plate 
(Fig. 7) shows the above-described phenomenon. The stomach 
proximal to the contracted pylorus shows dilatation and active 
peristalsis. It was already stated above that the clinical and 
roentgen-ray manifestations are such that to distinguish between 
these and carcinoma becomes very difficult. We may state that we, 
like others, had cases of persistent pylorospasm with anacidity. 
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These we submitted to operation with a doubtful diagnosis, but 
inclined to carcinoma. In 2 cases the pylorus was so hard and thick 
that the surgeon had to open the pylorus to convince himself that 
there was no tumor within. One of the cases was operated by Dr. 
Richard Lewisohn and the other by Dr. A. A. Berg. In cases in 
which the hypertrophied pylorus gives rise to a palpable mass and 
the contrast meal fails to fill the pylorus the differential diagnosis 
between spasm and cancer is almost impossible. 

Regional spasm may occur in the fornix or tube of the stomach. 
In these cases it is brought about by pressure from without. We 
observed a patient in whom a large spleen made the upper part of 
the stomach from airbag to midpart of the tube appear like a 
narrow rigid canal with no peristalsis and a very small and deformed 


Fic. 7 


air-bag. The palpable mass of the left side, which was the enlarged 
spleen, awakened the suspicion that the tumor might have been due 
to a malignant disease of the stomach. Inflation of the colon with 
air made the outline of the spleen to the palpating hand more definite 
A more extensive spasm of the stomach, taking in the tube and 
pylorus and making the cardiac end appear funnel-shaped, was seen 
by us in a woman with a large fibroid tumor of the uterus. A similar 
spasm of the fornix and part of the tube was seen by us in a case 
which at the laparotomy performed by Dr. William Spickers dis- 
closed tuberculous peritonitis with tubercles scattered over the 
serosa of the stomach (Fig. 8). 

Regional spasm of the tube or pars media, with dilatation of the 
cardiac end and the pylorus, is sometimes encountered. It is usually 
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of extragastric origin and only the clinical history can establish the 
cause. 

A frequent seat of regional spasm is encountered in the stomach 
just below the incisura cardiaca. We do not refer to the standing 


contraction or the incisura on the greater curvature. This is to be 
discussed below. What we have reference to here is, as shown in 
Fig. 9, that the contrast substance is held at the point mentioned 
above. The fornix is seen dilated and sometimes from five to ten 
minutes either no food is seen to come down or only a thin streak 
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of contrast substance along the lesser curvature. In the former 
case the fornix presents a pear-shaped or triangular appearance 
(Fig. 10); in the latter case the narrowing below the dilatation 
bears resemblance to a cardiospasm with the dilated esophagus above 
it. We have therefore conceived the idea that the spasm is not onl) 
local, but that it involves the greater part of the tube. We were led 
to this observation accidentally, viz., through a patient who com- 
plained of severe choking sensation, pressure and fulness in the epi- 
gastrium after meals. The symptoms were at times so annoying 
that he would have to stop, when on the street, at any physician's 
office for the purpose of obtaining relief, for he feared lest he might 
choke. Nose and throat examination by specialists was pronounced 
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negative. We studied his esophagus fluoroscopically with a contrast 
emulsion, as advocated by I. S. Hirsch, in order to exclude obstruc- 
tion or a diverticulum of the esophagus. The esophagus was found 
to be normal, but as the emulsion entered the fornix it filled out 
that part and no particle of the contrast substance was seen to enter 
the tube. Massage of the fornix could not press the food down. 
Only after a few minutes a thin streak was seen to dribble down 
along the lesser curvature. It appeared to us as if we were dealing 
with an organic hourglass contraction. We then gave him the ordi- 
nary barium-buttermilk meal and the stomach filled completely. 
We had the patient return two days later after the administration 
of belladonna (according*to the method of Carman) and repeated 
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the examination as before, and observed the same phenomena. A 
few days after the second examination we examined him again with 
the ordinary barium-buttermilk meal, when this phenomenon was 
entirely absent. When we then questioned the patient a little more 
in detail about his gastric symptoms most of his complaints, clini- 
cally, suggested gastric ulcer. The chemical analysis of the stomach 
contents showed marked hyperacidity. We placed the patient on a 
Sippy treatment, with gratifying results. 

We were at once impressed by the thought whether the spasm 
below the fornix, just at the junction of the fornix with the tube, 
may not give rise to symptoms of spasm in the upper part of the 
esophagus similar to cardiospasm. We also reasoned that where 
there is an irritated area at a certain point in the stomach a meal 
that would tax that part of the stomach more than the butter- 
milk meal may demonstrate the functional disturbance brought 
about by such irritation. 

We have since then adopted the procedure to start all our gastro- 
intestinal roentgen-ray examinations with a few tablespoonfuls 
of the barium emulsion. We may state now definitely that normall) 
this emulsion is seen to pass down the lesser curvature without 
stopping in the fornix. This emulsion fills out the fornix better 
than the barium-buttermilk mixture, and therefore outlines it when 
it would otherwise not be seen. Thus far our observations of such 
spasms have led us to believe that the cause for the same is intrinsic, 
and in the majority of cases is most likely due to an ulcer on the 
lesser curvature at the point where the ulcer exists. The spasm 
seems to us to be a protective phenomenon, analogous to the spasm 
in the sphincter pylori in cases of pyloric ulcer. 

Another point of very frequent regional spasm is that of the 
sphincter pylori. This condition is often brought about reflex], 
by chronic appendicitis, colicomucosa and is also often functional. 
It has great significance in erosions and ulcer in the region of the 
sphincter pylori. Such erosions may give rise to periodical gas- 
tralgia, terminating in vomiting large quantities of fluid, but rarely 
solid food. Vomiting gives great relief; morphine, on the other hand, 
may make the condition worse. If the condition lasts a long time, 
dilatation and hypertrophy of the pylorus become so marked as to 
give rise to a palpable tumor. Schnitzler® reported a case in which 
a tumor the size of an orange was felt in the epigastrium. That 
patient was operated. At first the surgeon did not find any evidence 
of a tumor, but while palpating the pylorus the tumor reappeared. 
A similar case was observed by us. Schnitzler considers an erosion 
in the sphincter pylori analogous to an erosion in the sphincter ani, 
and advises pyloroplasty in such cases. 

The fluoroscopic and roentgenographic appearance in such cases is 
most striking, as shown in Fig. 11. The pylorus appears as if 

5 Wien. med. Wehnschr., 1891. 
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suddenly cut off and is immensely dilated. Forcing the food out 
while fluoroscoping we see only a narrow stream of contrast sub- 
stance which fills the first portion of the duodenum very thinly, 
giving it the appearance of a goose feather. Sometimes we ma) 
watch for several minutes without seeing any food going through 
the pylorus. If we fluoroscope and make plates of such cases an 
hour or two after the ingestion of the contrast meal very little is 
seen to have left the stomach. If the spasm is of extragastric origin 
it is usually very transient and there is only a very moderate delay 
in the emptying of the stomach, and, as a rule, no six-hour residue 
is present. If there be a large six-hour residue in such cases we 
usually find the rest of the contrast substance in the terminal ileum, 
which is considerably dilated. The cecum, as a rule, contains very 


little or no contrast substance at all. This seems to us to indicate 
the existence of a spasm in the sphincter of the ileocecal valve, and 
that is most likely the primary cause of the spasm in the sphincter 
pylori. The delay in the emptying of the stomach may not depend 
entirely on the persistence of the spasm in the sphincter pylori, 
but to a great extent upon the fact that the small intestines are 
filled, and therefore the #o-called intestinal hunger (Pawlow) is not 
present. 

When the spasm of the sphincter pylori is due to a local erosion 
the six-hour residue is large, the terminal ileum containing little 
contrast substance, or may be entirely empty, and the distribution 
through the colon may not be normal. The reason that the small 
intestine contains so little contrast substance, although the stomach 
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contains much, is explained by the fact that the food is so thoroughl) 
liquefied in the stomach that it runs through the small intestines 
rapidly. 

Incisura. ‘The incisura or spastic hourglass has been made 
accessible of recognition by means of the roentgen-ray. It appears 
mostly on the greater curvature, a little below the incisura cardiaca. 
It may, however, appear in any other part of the greater curvature 
of the stomach. It may be transient or persistent. ‘There is, usually, 
one incisura, but two or three may be present. The depth and width 
of the incisure vary from that of a small nick to a deep indentation 
reaching the lesser curvature and giving the stomach a bilocular 
appearance (Fig. 12). Where there are two or three incisure the 
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stomach appears as if it were divided into several compartments. 
These incisure may be of extra- or intragastric origin. Such 
incisure are met with occasionally in cases of chronic appendicitis 
and gall-stones. Very rarely they appear spontaneously in such 
cases during fluoroscopic examination, but more commonly, as 
pointed out by both Case and Carman in this country and Borsany 
and Hurst abroad, such incisure are brought about when pressure 
is exerted over the diseased organ (appendix, gall-bladder and 
duodenum) while fluoroscoping. Even under such circumstances it 
is not a common occurrence. It has been our experience that when 
pressure on the diseased appendix or gall-bladder brings about such 
indentation it'is very transient and lasts only as long as the pressure 
is continued. More commonly it is seen in neuropathic individuals, 
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especially when vagotonia is predominant. Also, pressure from 
without, such as a tumor in the left hypochondrium, a large spleen 
or even gas in the splenic flexure, may produce such spasm. The 
most important intragastric cause for spasm is an ulcer on the lesser 
curvature of the stomach opposite the incisura (Fig. 13). The 
spastic incisura, whether or extra- or intragastric origin, may be 
transient and disappear spontaneously while fluoroscoping or may 
persist during one examination and be present at the next examina- 
tion. Deep and wide incisure, situated opposite an indurated or 
penetrated ulcer on the lesser curvature, are usually persistent and 
only disappear under deep narcosis. That is why the surgeon in the 
early days of roentgen-ray diagnosis contradicted the roentgen-ray 


13 


findings of an hourglass. The differential diagnosis between spastic 
incisure of extragastric origin and that due to ulcer on the lesser 
curvature of the stomach is made by the administration of anti- 
spasmodics like atropin or tincture of belladonna, according to the 
method of Carman, or papaverin or atropapaverin, as advocated 
by Holzknecht and Skolitzer.6 The disappearance of the incisure 
after antispasmodics, according to our opinion, does not exclude an 
ulcer on the lesser curvature. The persistence of the incisure, on 
the other hand, especially if a niche is seen on the lesser curvature, 
establishes the diagnosis of ulcer with absolute certainty. 

A rare type of incisura occurs on the lesser curvature just below 
the air-bag, indicating the seat of an ulcer. A case with such incis- 


6 Wien. klin. Wchnschr., 1913, No. 26. 
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ura observed by us showed at operation no ulcer but a large solitary 
stone in the gall-bladder. Another rare form of incisura is men- 
tioned by Faulhaber, from whose monograph Fig. 14 is taken. In 
this type the cardia is to the left and is accompanied by a narrow 
isthmus to the rest of the stomach which lies to the right. Prim- 
arily, Faulhaber correctly interpreted this as being due to an ulcer 
on the lesser curvature or to adhesions of the posterior wall of the 
stomach to the pancreas. Recently a number of publications 
appeared in foreign literature, notably among which are those of 
Rieder, Zehbe’ and E. Schlesinger. Rieder named this form of a 
stomach a cascade or waterfall stomach (Fig. 14). This form of a 


stomach presents a standing contraction or incisura on the greater 


Fia. 14. 


curvature just below the cardia, but instead of the corpus and 
pylorus running in the vertical axis the corpus and pylorus in the 
cascade stomach adopt the sandal or bull-horn shape. It seems 
justifiable to assume that such a stomach presents evidence of 
regional and partial gastrospasm combined. The regional spasm 
is demonstrated by the incisura and the partial by the narrow trans- 
versely situated tube and pylorus. That this condition is purely 
spastic is evidened by the fact that it is not persistent and that it 
frequently disappears after the use of antispasmodics. Both intra- 
and extragastric disease play a role in the etiology of this condition. 


Fortsch. auf dem Grentz., Roentgen Strahlen, vol. xxv, p. 107. 
8 Ibid., vol. xxvii, p. 261. 
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It is a striking fact, which was observed by E. Schlesinger and con- 
firmed by others, that duodenal ulcer frequently brings about such 
spasm. Fig. 15 shows a duodenal ulcer in a cascade stomach 
observed by us. Such condition can also be brought about by gas 
distention of the descending colon, a large spleen or tumors in the 
left hyperchondrium. In such a stomach the cardia or fornix is 
dilated, the air-bag is broad and presses against the left dome of the 
diaphragm with resulting clinical symptoms brought about from 
such pressure. This may also explain the frequent occurrence of 
left-sided pain in the duodenal ulcer. The organic hourglass of the 


Fic. 15. 


stomach due to ulcer, cancer and syphilis of the stomach will not 
be discussed here, as it does not belong to our subject. Before 
leaving the subject of incisure it seems in place to call attention to 
the fact that the phenomenon was much more frequently seen in the 
sarly days of gastro-intestinal roentgen-ray studies than now. This 
question has confronted us, and we thought that the reason for it 
may be in the difference of the consistency of the contrast meal. 
In the early days when a semisolid carbohydrate meal of Rieder 
was used the quality and consistency of the meal was of a nature 
to tax the perisystole in the fornix and upper part of the tube unless 
the stomach was very markedly hypotonic or atonic. A carbo- 


| 
| 
4 
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hydrate meal remains longer in the fornix because salivary digestion 
continues there for a few minutes. The spastic incisura on the 
greater curvature has been considered as a protective phenomenon 
to prevent the food from irritating the ulcer-bearing area.’ When a 
light fluid meal like the barium-buttermilk meal is given the meal 
is not sufficiently irritating to call upon such protective phenomena. 
A further proof that the lack of the filling of the fornix is responsible 
for the rarity of the incisura is furnished by the fact that when the 
fornix is made to fill by postural changes, such as having the patient 
lie on his back and obliquely (Levy-Dorn), an incisura may be 
brought out when it would not otherwise be seen. This cannot be 
due to local pressure from without because that position serves to 
evade pressure. We have therefore adopted the procedure to study 
all our cases in the Levy-Dorn position, with the barium emulsion 
as described above. If after such examination a conclusion is not 
reached the patient should be reéxamined with a Rieder meal. The 
reason we do not start the Rieder meal at first is because the fluid 
meal is better adapted for the study of the first portion of the 
duodenum and the appendix. 

Total Gastrospasm. ‘Total gastrospasm is the rarest of all forms 
of spasm and is in most cases of extragastric origin. Cases reported 
in the literature were due to chronic lead-poisoning, tabes dorsalis 
and morphinism. A case was seen by us in which the stomach looked 
like a narrow tube without any peristalsis and a gaping pylorus, 
and which we diagnosed as scirrhous cancer. This patient was 
operated by Dr. T..A. Dingman and no lesion was found in the 
stomach, but the appendix showed evidence of chronic inflammation. 
A case is mentioned in the literature which was due to gallstone 
disease. Carman reported a case of gastrospasm produced by a 
small cancer on the lesser curvature of the stomach. Gastrospasm 
is characterized by an extreme hypertonus. The stomach is con- 
siderably diminished in size. It is situated very high in the abdo- 
men, most of it to the left of the median line. The air-bag is small, 
peristalsis is almost absent and the food is seen to pass continuously 
into the small intestine. It resembles almost entirely a scirrhous 
cancer. The resemblance of all forms of gastrospasm to filling 
defects due to cancer is so striking that rightfully does Carman 
make the statement that not only is the novice in danger of mis- 
taking it for cancer, but the expert as well. 


® Held and Gross: Am. Jour, Mep, Sc., May, 1918, 
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THE BEST TECHNIC FOR GASTROENTEROSTOMY AS 
DETERMINED BY FUNCTIONAL RESULTS. 


By ABRAHAM QO. WILENsky, M.D. 


NEW YORK. 


(From the Surgical Division of Mount Sinai Hospital, Service of Dr. A. A. Berg.) 


For a number of years the operation of gastroenterostomy has 
been gradually losing in favor, and at the present time dissatis- 
faction with this surgical procedure is approaching an extreme 
point. It has therefore seemed to be of value to summarize ob- 
servations made on patients subjected to this operation with the 
object of demonstrating the accompanying and resulting phenom- ~ 
ena; these seem to explain amply the reasons for this dissatis- 
faction. And inasmuch as the making of a gastroenteric anasto- 
mosis is on occasion a necessity, the observations have further 
value in enabling a selection of the best type of technic for this 
purpose. It seemed best to utilize only the clinical notes and 
observations of patients actually afflicted with ulcerative con- 
ditions; animal work did not seem appropriate, since none of the 
ordinary laboratory animals are naturally susceptible to this disease. 

The methods employed in making these studies depends upon 
the estimations of the functional capacity of the stomach and were 
fully described on a previous occasion. Inasmuch as gastro- 
enterostomy is most frequently made for chronic ulcerations of 
the stomach or duodenum, none other than these ulcer cases, 
except for the control cases, are included in the report. ‘The 
patients upon whom these studies were made were not selected 
in any way and the studies were made seriatim as the patients 
were consecutively admitted and discharged. 

The necessary control observations were made by selecting a 
number of patients in whom at exploratory operations it was 
definitely established that no pathologic lesion existed in the 
stomach or duodenum. The observations made in these cases 
before and after operation showed close similarities. The facts 
of these observations are summarized in Table I and Fig. 1. In 
detail these are: 


TABLE If. 


Moror Function. 


Roentgen-ray. 


Case Tone. 
1 Good 
3 Good 
4 Good 
2 Fair 
6 Good 
7 Good 


Peristalsis. 


Active 
Active 
Active 
Fair 
Active 
Active 


CHEMISM. 


Fasting 
contents; 


~aidue 
residue in Residue in 


60 


These facts apply to Figs. 2, 3 and 4 also. 


Minutes 


Free 
acid. 


35 
50 
35 
60 
30 


75 90 


Empty in 


4 hours. 
4 hours. 
6 hours. 
6 hours. 
6 hours. 
6 hours. 


Ewald test-breakfast 


Riegel 
test-meal; 
Total residue in 

id ce. 


Fic. 1.—Fractional test meal. Specimens extracted until the stomach is 
empty. Estimations in terms of cubic centimeters of decinormal sodium hydrate 
solution. The dotted line represents the average of all the curves in the figure. 


Case ce || 
1 0 40 65 0 
3 0 100 75 0 
4 0 60 0 
2 0 75 75 0 
6 0 50 8O 0 
7 0 35 60 0 
| 
| 
60 
| 
50| | 
| 
40] 
j 
| 
= 4 | 
| 
JO | 
| | 
20| | 
| 
| 
10 
— "4105. 150 
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1. There is no fasting contents in the stomach or, at most, it 
consists of a few cubic centimeters. The latter is mostly mucus, 
more rarely a thin watery fluid, and very rarely is bile-tinged. 
It usually contains no or very little free hydrochloric acid and a 
low total acidity. Frequently there is no acid content. 

2. After an oatmeal gruel test meal hydrochloric acid is secreted 
rapidly and the total concentration rises and reaches its maximum 
approximately sixty minutes after ingestion. Thereafter the total 
concentration tends to fall and approach the level from which 
it began. 

3. The secretion of digestive enzymes is constant and the latter 
can always be demonstrated in abundance. 

4. Depending on the character and quantity of food the stomach 
is emptied after a certain time and afterward the stomach con- 
tents resemble the original fasting contents. With carbohydrate 
meals the average emptying time is from two to three hours; with 
protein meals, six hours or more. 

5. The motor activity of the stomach wall is normal. The 
roentgen-ray demonstrates that peristalsis is active and efficient; 
with the barium zoélak contrast meal the stomach is seen to be 
empty within six hours. 

These are the salient characteristics of normal stomachs. 

The biologic history of chronic ulcer of the stomach or duodenum 
includes definite manifestations of disturbances in the normal 
physiologic activities. In previous studies these were all severally 
considered. It was possible to demonstrate that functional dis- 
turbances were not always present to any considerable degree and 
that there was no elicitable relationship between the situation of 
the lesion, its size or structural characteristics, or of any anatomic 
complication, and the character and intensity of the physiologic 
changes and of the subjective symptomatology. Without going 
into any detailed description of these relative factors the pro- 
gression of the illness is, in the large majority of cases, accompanied 
by a progressive increase in the functional disturbance; this is 
especially marked in the motor aspects. 

There are several ways of making a gastroenteric anastomosis 
and the procedure may be added to by creating an artificial block- 
ing to the passage of the stomach contents through its normal 
outlet (unilateral pyloric exclusion). The operation usually done 
follows the method of von Hacker, and the anastomosis is made 
either by suture or by the Murphy button, depending on the ease 
with which either could be done or on the exigencies of the individual 
case; preference has always been given to the suture method. 
With the suture method the stoma is made large enough to easily) 
admit two fingers, and is given a vertical application to the posterior 
wall of the stomach, as near to the pyloric end and the greater 
curvature as can easily be reached through an opening in the 
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mesocolon made to the left of the middle colic artery. The affer- 
ent loop is as short as possible. The efferent loop is most com- 
monly turned to the right and passes downward and to the right 
in the general direction of the right iliac fossa. In exceptional 
cases the efferent loop is allowed to follow its natural inclination; 
it then passes downward and to the left in the general direction of 
the left iliac fossa. The pylorus is always excluded by the string 
method unless sufficient stenosis of its lumen already preéxists. 

The operation of gastroenterostomy causes a distortion of the 
normal structure and contour of the stomach and of its anatomic 
relationships. This probably secondarily causes changes in the 
normal nervous mechanism controlling the normal gastric functions. 
Even when all the wounds are surgically healed in a manner most 
acceptable in the present state of our knowledge certain changes 
in the physiology are therefore inevitable because of this new 
anatomy. When superimposed upon the previously existing 
anteoperative deviations from the normal physiologic function the 
effects of the operation may be one of two: In many the im- 
mediate influence is of a beneficial nature and is amply demon- 
strated both by the subjective symptomatology and by the objec- 
tive functional capacity of the stomach as determined by appro- 
priate laboratory tests. In some the resultant immediate effect 
shows no improvement in the functions of the stomach from its 
preoperative status. In a very few an exaggeration of the latter 
status appears usually approximately equal to the old disturb- 
ances plus those due to. the changed anatomy. The possible 
combinations probably furnish a very fertile field for the presence 
of postoperative symptoms. 

This conception furnishes a ready explanation for the good results 
which usually follow a gastroenterostomy done for cicatricial 
pyloric stenosis; here an anatomic abnormality existing for a 
long period of time has caused accompanying changes in the normal 
physiologic mechanism, the progression of which holds an almost 
mathematic ratio with the degree and duration of the stenosis. 
After a certain time the disability reaches the point where the 
exhibited compensatory efforts of the stomach eagerly await a 
change in structure sufficient and competent to enable the organism 
to adjust itself satisfactorily to the new conditions. The gastro- 
enterostomy accomplishes this in the most desirable way, and the 
postoperative compensation is therefore made with no or very 
little symptomatic disturbance. 

The changes which follow gastroenterostomy have a wide latitude 
and can be considered from various viewpoints. The functional 
results were preliminarily studied without regard to the type of 
technic employed in the operation or to the secondary changes 
which had followed the essential ulcer pathology. Several tables 
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are appended in which this knowledge is summarized! (Fig. 2, 3 
and 4). 
Table II consists of cases in which at the time of the examination 
there were no subjective symptoms of any kind. 


TABLE II. 


Moror Function. 


Roentgen-ray 


Stoma Peristalsis Empty in 


Closed Patie Good 4 hours. 

Patient Patie Fair 6 hours. 
? Patie Good 6 hours. 
? Patie Good 4 hours. 

Patient Patie Good ? 


CHEMISM. 


I asting contents Ewald test-breakfast Riegel test-meal. 


tesidue Free Total Residue Free Total Residue Free Total 
in cc, acid acid in ce acid acid in ce acid acid 


Table III includes cases in which an exhibition of symptoms 
indicated an incomplete readjustment to the new conditions either 
because of insufficient compensatory effort or because of the 
preoperative extraordinary degree of derangement. The studies 
seemed sufficient to make the assumption probable that no ana- 
tomic lesion was present. The degree of individual disturbance as 
indicated by the symptomatology showed wide variations. 


1 These tables should not be interpreted as indicating in any way the number or 
percentage relationships of the cases cured or not cured. 


Case - - —— 
Pylorus 

10 

16 

19 

6 

Case 

4 30 0 18 225 24 54 ; 
10 30 4 10 70 50 86 0 
16 5 0 0 20 0 56 0 
19 10 0 0 60 0 14 ? 
6 70 0 10 80 0 12 ? 
22 25 10 22 75 16 46 ? 
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TABLE III. 


Moror Function. 


Roentgen-ray. 


Case Pylorus Stoma. Peristalsis. Empty in 
2 Patent Closed Active 6 hours. 
32 Patent Patent Active 6 hours. 
5 Patent Closed Very active ? 
2 Patent Patent Very active % in 1 hour. 
11 Patent Not efficient Very active 6 hours. 
9 Patent Not efficient Fair 6+ hours. 
CHEMISM. 
Fasting contents Ewald Test-breakfast. Riegel test-meal 
Residue| Free Total | Residue! Free Total Residue| Free Total 
Case in ce. acid. acid in ce. acid. acid. in ce. acid. acid 


2 25 10 22 220 38 63 
32 25 12 30 60 16 65 40 14 30 
5 90 46 48 300 44 64 
2 16 10 25 160 11 45 
11 65 21 41 125 36 68 
9 1 0 0 350 14 51 100 6 55 


Table IV includes cases in which at secondary exploratory 
operations it was definitely proved that the symptomatology was 
directly due to anatomic lesions. In these cases also the degree 
of disturbance as indicated by the subjective symptomatology 
showed wide variations. 

These tables demonstrate rather conclusively that the operation 
of gastroenterostomy, even when the postoperative course is 
seemingly ideal from every standpoint, is followed by certain 
changes in the physiologic mechanism of the stomach. The 
changes involve both the motor and chemical functions of the 
stomach, and it is not easy to distinguish the relative positions 
of either. It seems, however, from all that one knows that the 
motor function is most important for the proper working of the 
stomach; and it is more than probable that in many, if not in all, 
the chemical changes are secondary te the motor. The direction 
which the latter assume is toward a progressive retardation of 
the passage of the stomach contents onward in the alimentary canal. 

With the appearance of postoperative symptoms of one kind 
or another a study of the individual functions indicates that the 
degree of physiologic derangement becomes progressively greater 
as the attempted readjustment is retarded or disturbed because 
of functional causes and reaches a maximum when the compen- 
sation is interfered with by the presence of mechanical obstacles 
to the proper motor functioning of the stomach (narrowing of the 
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stoma in the presence of a spontaneous or operatively produced 
pyloric obstruction). 
TABLE IV. 


Roentgen-ray 


Pylorus Stoma Peristalsis Empty ir 


Patent Not seen Violent 6+ hours 


Patent Not seen Violent 6+ hours. 

Patent Patent Hyperperistalsis ? 
inefficient 

Patent Inefficient Hyperperistalsis 6+ hours. 

Patent Patent Active 6 hours. 


CHEMISM, 


Fasting contents Ewald test-breakfast. Riegel test 


Residue Free Total Residue e Total Residue Free 
in ce acid acid in ce ac acid in ce acid 
44 ‘ 190 64 
450 < 50 
90 7 66 
210 
200 
600 3: < 0 
20 3: 5 46 


It seems to be true that in many of the cases in which these devia- 
tions from the normal take place the change becomes permanent. 
In a series of cases which were studied for periods up to four years 
after operation it could be demonstrated that while the chemical 
function remained practically in the same condition in which it 
was prior to operation the delay in emptying time, as demonstrated 
by test meals, persisted and grew larger as time went on. This 
is well shown in Table V. The roentgen-ray is not very reliable 
for determining this point, inasmuch as frequently the passage 
of a stomach tube is productive of stomach contents when no con- 
trast meal is visible either fluoroscopically or on a photographic 
plate.’ 

TABLE V. 
EWALp TEST-BREAKFAST. 


Residue 
in cc 


Before operation . . . . . 74 
1 to 4 months postoperative .. 27 
4 to 12 months postoperative. . 148 


1 to 4 years postoperative a) Se 190 


2? I am indebted to Dr. Held for this observation. 


13 
14 
1S 
24 
27 
Case acid 
13 
3 73 
14 
18 
24 18 
27 SH 
pi 
acid acid 
17 72 
27 61 
27 54 
32 60 
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The subject under discussion might also be viewed with refer- 
ence to the type of technic employed in the operation of gastro- 
enterostomy. As indicated in the beginning of this communication 
this would enable a selection of that method of operating for routine. 
purposes which would be followed most often by a minimum 
change from the normal standards; it was hoped that in that 
way the temporary or permanent disagreeable sequel, especially 
those in the period of readjustment after operation, might be ob- 
viated altogether or minimized as far as possible. 

In most clinics the principal technics employed in gastroen- 
terostomy include (a) posterior gastroenterostomy by suture or (b) 
by the Murphy button; (c) either of these in combination with 
a pyloric exclusion. The observations hereinafter summarized 
have to do with these three types of technic. In those cases in 
which ulcers were found and operations were done upon the stomach 
the patients were allowed to recuperate completely Then the 
functional capacity of the stomach was again determined in the 
manner previously alluded to. 

In the suture gastroenterostomy cases in which no pyloric ex- 
clusion was practised the obtainable facts are gathered in Table 
VI and Fig. 2 

TABLE VI. 


Motor FuNcrTION. 


Roentgen-ray 


Pylorus Stoma. Peristalsis Empty in 


Open Patent Active 9 hours. 
Open Patent 5 3 in 1 hour. 
Open Patent Violent 6 hours. 
Open Patent Very active 6} hours. 
Open Patent Good Over 6 hours. 
Open Patent Good Over 64 hours. 


CHEMISM. 


Fasting contents. Ewald test-breakfast Riegel test-mes 


Residue Free Total Residue Free Total Residue’ Free 
in ce. acid acid. in ce. acid. acid in ce acid 


14 
25 
54 
31 
60 

0 


Case a 
| 
| 
acid 
1 60 0 100 4 8 
12 20 16 160 ll 45 
14 80 27 210 34 52 
25 25 18 70 32 94 25 36 62 
46 35 42 40 30 50 QO 
64 5 0 110 ll 42 5 0 0 
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/} 


7 
r- 


4 


nl0 Na. HO 


cc, 


90 5 20 35 5 165 «1 
Minutes 


In the second group of cases a pyloric exclusion by the string 
method was done in addition to the suture gastroenterostomy. 
The elicitable facts are summarized in Table VII and Fig. 3. A 
comparison of the observations in this group with those in the 
previous group enabled an evaluation of the effect of the string 
method of pyloric exclusion. 


voL. 164, No. 2.—avuaustT, 1922 


NZ 
90 | 

| | 
80 
70 
60 
50 
| 
40 | 

30 
| 
Fic, 2 
8 


TABLE VII. 


Roentgen-ray. 


Pylorus. Stoma. Peristalsis. Empty in. 


Closed Patent Good 4 hours. 
efficient 
Open Not patent Moderate 6 hours. 
Closed Patent Fair 6+ hours. 
Open + Patent ++ Good 64 hours. 
Closed Patent Fair 6} hours. 
Closed Patent Fair 6 hours. 


CHEMISM. 


Fasting contents. Ewald test-breakfast. Riegel test-meal 


Residue Free Total | Residue) Free Total | Residue) Free Total 
in cc. acid. acid. ince. acid. acid. in ce. acid. acid. 


60 80 


150 165 180 
Minutes 
Fic. 3 


4 
t 2 
17 
39 
53 
- 66 
4 27 13 30 350 20 45 60 0 27 
2 26 10 22 200 38 63 58 0 16 
17 75 22 40 150 50 71 70 58 8&3 
39 30 as 110 68 96 40 14 50 
53 0 265 30 48 0 
66 0 oe - 100 15 60 50 38 47 
80 
70 | 
60 \ 
° 50 
of 
=40 
/ 
| 
20 | 
10 
0 
| 
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In the third group the gastroenterostomy had been made with 
the aid of a Murphy button and a pyloric exclusion had been made 
with the technic described in the previous paragraph. ‘The facts 
are grouped in Table VIII and Fig. 4. A comparison between the 
second and third groups enabled a judgment as to whether the 
suture or button operation was superior. 


TABLE VIII. 


Moror Function. 


Roentgen-ray. 


Pylorus Stoma Peristalsis. Empty in. 


Open +4 Patent + Good 6 hours. 
? Patent Good 6 hours. 
Closed Patent Active 6 hours. 
Open Not seen Fair 
Open Not seen Fair 6 hours. 
Closed Patent Active 6 hours. 


CHEMISM. 


Fasting contents Ewald test-breakfast Riegel test-meal. 


Residue| Free Total | Residue’ Free Total | Residue 
in ce. acid acid. in ce acid. acid. in ce. 


4 10 
(mucus) 
0 ? 


Ss 24 


The average findings in the three groups studied are compared 
in Table 1X. In a general way these observations correspond 
with those noted in the earlier tables; there are larger residues 
after the various test meals, and the general run of acid concen- 
trations does not show much deviation. In the individual groups 
it is to be noted in most of the cases that the suture operations 
vield a larger residue after the test meals when an exclusion has 
been simultaneously practised. In contradistinction to these 
two groups of suture operations the button operations seem to 
vield residues which more nearly approach the normal. The small- 
est fasting stomach contents is obtained after the button operation. 
The average functional result after a suture operation without an 
exclusion seems to equal that of a button operation with an exclusion. 


Case 
10 
16 
22 
48 
55 
50 
| 
acid acid 
10 30 70 50 86 0 
16 5 100 0 50 0 . 
22 16 70 4 50 15 34 52 
48 0 180 66 88 35 34 52 
55 15 fF 150 38 76 50 68 90 
50 0 30 28 52 90 56 74 


90. 105 120 135 150 165 180 
Minutes 


Fia. 4 


TABLE IX. 


Motor Function. 


Roentgen-ray. . 
Emptying time by 
Table fractional test meal 


Tone Stoma Peristalsis Empty in 


Good Active 54 hours. | 2 hours, 5 minutes. 


Good Very active 6? hours 2 hours, 9 minutes. 

Fair Moderate to 5% hours 2 hours, 22 minutes. 
fair 

Good Active 6 hours 2 hours, 5 minutes. 


CHEMISM. 


Fasting contents. Ewald test-breakfast. 
Table 


Residue Free Total Residue Free Total 
in cc acid acid in ce acid acid 


Riegel test-meal 


Residue Free Total 
in ce acid acid 


50 35 59 0 
115 20 48 + 10 
177 + 36+ 63 + 46 
100 31 65+ 31+ 


\ 
} 
90 
pl | 
70 
60 
A\ | 
~ 30 
40 
30 | 
| 
20 ian | 
10 | 
0 | 
: 
1 
6 
Ss 
1 0 
6 37+ 17 + 30-4 18 31 
7 26-4 26-4 53 22 44 + 
H 8 11 6 17 48 69 + 
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After a suture operation the roentgenographic evidence indicates 
that peristalsis becomes excessive and in some cases violent. Even 
with this increase in muscular effort, however, the total effect 
as regards the emptying time of the stomach does not show any 
appreciable advance over the preoperative status; in some, indeed, 
it is lengthened. When an exclusion has been practised the 
muscular effort gives evidence of some inhibition. In either case 
it seems that the total efficiency of the stomach as a machine whose 
function is to empty itself in a given time, is disturbed. With the 
button operations the roentgenographic evidence indicates that 
the contractions of the stomach wall most nearly approaches the 
preoperative normal standards, and the total efficiency seems 
least disturbed. 

When considering these observations from the point of view of 
the kind of operation employed it becomes necessary to give much 
attention to the size of the stoma, to the ease with which stomach 
contents can engage in its lumen and pass onward in the alimentary 
anal, to the presence or absence of an open pylorus, and to the 
presence or absence of deformity of gastric contour. In the cases 
discussed in this communication no case with any deformity of 
contour has been included. The cases with spontaneously pro- 
duced and preéxisting pyloric stenosis were also discussed pre- 
viously. In the acute pyloric occlusion produced in the exclusion 
operation the evidence indicates that some disturbances may be 
expected owing to the fact that the stomach is not adequately 
prepared for this anatomic change; time must be given for com- 
plete compensatory readjustment. 

The physical characteristics of the stoma are matters of im- 
portance in its proper functioning. It is important that no spur 
be created and that no superabundance of gastric mucosal folding 
be present and capable of falling across the mouth of the stoma with 
the faymation of a valvular mechanism; in either case the passage 
of stomach contents would be impeded. The size of the stoma is 
most important. When studying the subject with the roentgen 
ray it is to be noted that in some of the cases the major portion of 
the contrast meal pours through the stoma in a large stream into 
the small intestine at a very rapid rate; the stomach is practically 
empty in a comparatively few minutes. In others of the cases a 
small amount remains in the stomach after the initial rapid out- 
pouring of the contrast meal, and for some unaccountable reason 
takes a comparatively long time to be evacuated completely. 
Clinically the cases with such rapid outpouring and emptying 
frequently have distressing symptoms. In these cases the stoma 
is manifestly too large. Many experiences have indicated that 
a stoma which is too large is just as bad—if it be not worse—as 
one which is too small; a happy medium is desirable. 

In fashioning the stoma with the button the finally resulting 
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opening is just large enough to admit an average-sized forefinger. 
This corresponds rather accurately with the size of the normal 
pylorus. The opening made with the suture method is always 
much larger than this; in most clinics the stoma is made large 
enough to admit easily two average-sized fingers. This means a 
very large difference when one takes into account the number of 
muscle and nerve bundles divided; with the button a small incision 
is made and the latter is then bluntly dilated sufficient to admit the 
button; with the suture much more than two fingers’ breadth must 
be cut in order to allow for subsequent contraction. I am inclined 
to think that for this reason the functioning of a button stoma 
shows a nearer approach to the normal standard; its action more 
nearly approaches that of the pylorus. 

Summary. Evidence is presented which seems to show that 
the functional result of a gastroenterostomy made with the aid 
of a Murphy button is superior to that of a gastroenterostomy 
made by the suture method. 


THE MALE SEXUAL GLAND IN THE PREVENTION OF 
CREATINURIA.* 


By Mortrey D. McNeat, M.D. 


FELLOW IN PEDIATRICS, THE MAYO FOUNDATION, ROCHESTER, MINNESOTA. 


THE perplexing problems of the origin and intermediary metab- 
olism of creatin and the factors influencing its excretion have 
not been definitely solved, in spite of the mass of investigative 
work. Creatin is found normally in animal tissue, specially muscle, 
in the urine of children, and occasionally in the urine of normal 
women. Only under certain pathologic conditions, such a8 fast- 
ing, cachexia, febrile disease, hyperthyroidism, diabetes mellitus, 
myopathies and so forth does the adult male excrete creatin. “Since 
creatinuria disappears at puberty, and does not occur in normal 
man, a hitherto neglected factor for its excretion obtrudes itself, 
namely, the influence of the male sexual gland.” 

In order to determine the effect of castration on the creatin 
excretion of the rabbit, experiments initiated August 1, 1920, were 
carried out at the Sprague Memorial Hospital of Chicago, in con- 
junction with Dr. George H. Jackson, Jr. In some instances 
there was a pronounced increase of creatin excretion on the second 
day following castration, and possibly a slight persisting increase 
lasting forty-five days. These experiments were controlled by 


* This work was undertaken at the suggestion of Dr. S. Amberg, to whom I wish 
to acknowledge helpful suggestions given during the course of the study. 
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similar experiments on rabbits in which the vas deferens was tied 
off. The results were only suggestive at best. Such experiments 
should be repeated on animals that normally do not excrete creatin, 
as the onset of creatinuria gives results more definite than a con- 
dition in which the normal amount of creatin is increased. Such 
conditions exist in man. 

Beginning in February, 1921, we have had the opportunity in 
the Mayo Clinic of studying the creatin excretion of two eunuchs, 
three men with a congenital testicular defect and one man with a 
defect acquired at the age of twenty-seven years. We had completed 
the rabbit experiments, the observations on one eunuch, and on 
one person with a congenital testicular defect, when the very 
interesting paper of Read appeared. Having the same idea in 
mind, Read had studied the creatin excretion of the Chinese eunuch; 
he found that creatin was constantly present in the urine of eunuchs 
who had been castrated before the development of the secondary 
sex characteristics. His results are tabulated: 


TABLE 1. 


Excretion of 


Age at Nitrogen, Creatinin, Creatin, 
Eunuch. Age. operation. per cent per cent 


Trace 0.149 
0.204 0.424 
0.039 0.060 
0.006 0.017 
0.004 


The heading per cent, under which the creatinin and creatin 
values are given, we assume to mean total output in milligrams. 
The creatinin and creatin values are very remarkable. Read 
states that the absence of creatinuria in eunuch 6 is owing to the 
fact that castration was performed at the age of twenty-nine years, 
after the development of the secondary male characteristics. As 
the sexual maturity of the Chinese race is late, the infantile influence 
on creatin metabolism was still present in eunuch 4 at the time 
of castration performed as late as the nineteenth year. There- 
fore, he continued to excrete creatin for the same reason as éunuch 3, 
astrated at nine years. 

In each of our six patients one specimen of urine was analyzed 
for creatin immediately after voiding; the results correspond 
with the subsequent determinations. The twenty-four-hour 
specimens of urine were collected in a bottle containing toluol 
and surrounded by ice. Folin’s method was used fer the deter- 
mination of the creatinin and creatin and Folin’s micro Kjeldahl 
method for the determination of the nitrogen. The patients 
were on a general diet, on which normal man does not excrete 
creatin, 
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Report oF Cases 


Case 1.—(A344023) H. E. B., aged thirty-one years, was un- 
married. He had been in good health, and normal sexually, until 
February, 1918, when, following a therapeutic accident, it was 
necessary to remove completely the testicles, scrotum, and penis. 
His libido remained. The patient was muscular, and unusually 
fat around the face and neck; this had increased since castration 
He was a blond, had very little hair on the body, but the normal 
amount on the head and face and in the armpits. He was treated 
for chronic granuloma in the region of the operation. The analy- 
sis of his urine is shown in Table 2. 


TABLE 2. 


Nitrogen, 


March. 


9. 
11 


CasE 2.—(A354881) W. D. E., aged forty-two years, had 
been married eleven years and had not had children. 


gm. 
8.59 
13.8 
9.53 
9.68 
11.99 
12.09 


Creatinin, 

mg. 

1169 
1535 
1352 
1518 
1412 
1190 


Creatin, 

mg 

124.3 

115.0 
59.0 
52.8 
53.8 

137.3 


Sexual 


incompetence and a minimum of libido had always existed. 


build was of the feminine type, with broad pelvis, hypotonicity 
of the musculature, and an accumulation of fat in the breasts and 
buttocks. There was no hair on the body, a normal amount in 
the armpits, and a scant growth on the head and face. He said 
that there had been scarcely any change in his appearance during 
the past twenty years. The testicles were pea-sized; the penis 
was small. The basal metabolic rate was -15 per cent. ‘The 
analysis of the urine is shown in Table 3. 


TABLE 3. 


Nitrogen, Creatinin, Creatin. 
gm. mg. mg. 
6.13 1221 117 
12.14 1446 98 .6 
23.18 1699 
1428 140 
Thyroid extract, 5 grains. . 28. . 14.28 1500 192 
Thyroid extract, 5 grains. . 1433 75 
1499 322. 


11.5: 1584 561.0 
8.31 1397 479.4 


Case 3.—(A330908) C. H. H., aged thirty-nine years, had been 
married five years and had not had children. At the age of thirteen 


— 
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the testicles had been swollen and painful for a short time. At 
the age of twenty-seven a syphilitic infection occurred. For the 
last eight years sexual imcompetence had gradually increased, 
becoming marked during the last two years. The beard and the 
hair under the arms had disappeared at the onset of sexual in- 
competence. The patient was masculine in build. The testicles 
and penis were small. The basal metabolic rate was —31 per cent. 
Polydipsia and polyuria had existed for several years and the 
response to injections of pituitrin justified a diagnosis of diabetes 


insipidus. 
cerebrospinal syphilis. 


TABLE 4. 


Nitrogen, 
gm 
67 
38 
6S 


23 


The findings of the cerebrospinal fluid were those of 
The analysis of the urine is shown in Table 


Creatinin, 
mg 


1650 
1347 
1349 
1518 


209 


4.—(A375931) R. N., aged thirty years, unmarried, had 
always been in good general health. Potentia and libido had 
never been present. His general build was feminine, with broad 
pelvis, narrow shoulders and a marked accumulation of fat in the 
breasts. He had no hair in armpits or on face, and it was sparse 
on the pubes. The testicles were pea-sized, and the penis about 
2.5 em. in length. The prostate was not palpable. His voice 
was high-pitched; he appeared to be about seventeen years of 
age. The analysis of the patient’s urine is shown in Table 5. 


TABLE 5. 


Nitrogen, Creatinin, Creatin, 


July. gm mg mg 


CasE 5.—(A367481) J. K., aged fifty-one vears, had always been 
in good general health. Following a gonorrheal infection twenty- 
three years before, he had developed painful, chronic epididymitis, 
for which castration was performed four years before examination 
at the Clinic. He had been sexually normal, but after the operation 


libido and potentia were lost. The examination was negative 


except for moderate adiposity and evidences of a chronic prostatitis. 
The patient did not remain under observation long enough so 
that a twenty-four-hour specimen of urine could be obtained. 
The results of the analysis of two freshly voided specimens are 
shown in Table 6. 
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TABLE 6. 


Nitrogen, Creatinin, Creatin, 
gm. meg. mg. 
for each for each for each 
100 ce. 100 ee. 100 ce. 


Night specimen ...... . 38.8 247 6.3 


CasE 6. (A375931) W. R. M., aged thirty-seven years, was 
unmarried, and had always been in good health. Libido and 
potentia had always been absent. He was very tall and thin, 
with narrow shoulders. He was well developed muscularly. He 
appeared youthful, and his voice was high-pitched. He had 
only a few hairs on the pubes and in the axille. The testicles 
were pea-sized and the penis very small. The basal metabolic 
rate was —10 per cent. The patient represented a typical picture 
of a eunuchoid giant. The analysis of the urine is shown in Table 

TABLE 7. 


Nitrogen, Creatinin, Creatin, 
October. gm. mg. mg. 


The men (Cases 1 and 5) who were castrated at the ages of 
twenty-nine and forty-seven years respectively, excreted creatin. 


This is in contradistinction to the observations of Read, who 
asserts that creatinuria occurs only in eunuchs in whom castration 
is performed before sexual maturity. Analysis of the urine of 
three men with congenital testicular defects, and of one with a 
deficiency acquired at the aged of thirty-one, showed the presence 
of creatin regularly. 

We had hoped to report a parallel series of cases with loss of 
libido and potentia, on a functional basis, and not dependent on 
an organic defect. Unfortunately, we had the opportunity to 
study only one such person. He had been healthy and normal 
sexually until July, 1921, when he discovered on one testicle a 
small swelling (spermatocele). After that, libido and potentia 
were wholly lost. The physical examination was negative. Creatin 
was not found in this patient’s urine. 

Discussion.—The creatin output varied markedly in the same 
patient from day to day and bore no relation to the total nitrogen 
and fairly constant creatinin values. 

It is of interest to note that during the observation of Case 2, 
particularly high creatin values were obtained following the admin- 
istration of thyroid extract for two days. 

It is to be noted that all the cases were free from any condition 
with which creatinuria in man had been described, such as hyper- 
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thyroidism, diabetes mellitus, cachexia, disease of the liver, febrile 
disease, or primary and secondary myopathies. 

Besides the sexual incompetence on an organic basis in Case 3, 
a diagnosis of diabetes insipidus was made. In view of the fact 
that creatinuria occurs in association with diseases of three other 
endocrine glands (thyroid, pancreas, and male gonad), it seems 
quite possible that the disturbance of the pituitary gland may 
have exerted additional influence in the production of the creatinuria. 
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A CLINICAL AND PATHOLOGICAL STUDY OF NEURITIS IN 
THE TROPICS, WITH SPECIAL REFERENCE TO 
BERIBERI. 


By Wituiam E. Muscrave, M.D. 
SAN FRANCISCO, 


AND 


BowMaN C. CrRowELL, M.D. 


RIO DE JANEIRO. 


Introductory Note.’ This clinical and pathological study re- 
presents our crystallized opinions upon the principal problems 
connected with the subject, after prolonged residence in the tropics 
in teaching, research and practice. 

No attempt is made to review the literature or to cover the 
practical field completely. 

It is our aim to elucidate “ Neuritis in the Tropics” rather than 
“Tropical Neuritis,” and to clarify as much as may be this exceed- 
ingly difficult subject. 


Of the problems of tropical pathology, that of neuritis is one 
of the most interesting, baffling and important. It is still very far 
from being solved. 

The literature on the subject is enormous and much of it is of 
little value. Perhaps in no other field do we see so much uncon- 
trolled, incomplete or unreliable work used as a basis for so many 
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varied and often unwarranted conclusions. On the other hand, 
splendid, careful research has been done both in the laboratory 
and clinical fields, and contributions are being made which tend 
to simplify the problem. In fact, in some of its most important 
phases solution is already in sight. 

At the very beginning of our problem we encountered difficulties 
in classification. While we know that etiologically there is more 
than. one disease in the group of the neurites, neither by a study 
of the clinical picture nor the pathology have we information which 
clearly distinguishes between some varieties of known etiologic 
difference, much less between those of unknown causes. Some- 
times it even is exceedingly difficult to state that a given picture 
in reality is neuritis. 

Nevertheless, the only sound classifications are those based 
upon etiologic grounds, and to do this we must at times accept 
hypotheses tentatively as facts or classify arbitrarily. The problem 
is more complex in the tropics than it is in temperate climates 
because of the great prevalence of the endemic neuritis, generally 
called beriberi. 

We shall be guided in our discussion by the following outline: 


ETIOLOGICAL CLASSIFICATION OF MULTIPLE NEURITIS 


A. Intrinsic Factors: 
Heredity (anatomic, physiologic and social status). 
B. Physical Agents: 

Traumatism and pressure. 

Meteorologic and climatic conditions (altitude, atmos- 
pheric pressure, heat, cold, moisture, winds). 

Occupation, electricity. 

Environment in general. 

C. Chemical Poisons: 
Inorganic (arsenic, lead, etc.). 
Organic (alcohol, etc.). 

Intoxications: 

Exogenous—food and other substances already poisonous 
when taken, toxins formed in various ways in the 
alimentary canal. 

Endogenous (excluding toxins of known biologic agents): 

1. Toxins formed within the body and due to derange- 
ment of metabolism, in nephritis, anemia, etc. 
2. Internal secretion disturbances. 
I}. Biologic Agents (including their toxins): 

Animal—syphilis, malaria, hookworm, schistosoma, try- 

panosoma, etc. 

Vegetable—tuberculosis, typhoid, diphtheria, undulant 

fever, leprosy, ete. 
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F. Metabolism Disturbances Due to Faulty Food Balance: 
Neuritis in pregnant and parturient women. 
Neuritis in nursing infants. 

Endemic tropical neuritis, beriberi. 

Most of the etiologic factors shown in the table, and which are 
concerned in the production of neuritis in other countries, must 
be reckoned with in a study of the disease as it exists in the tropics. 
The most careful direct search for the etiology in each case of 
neuritis and a diagnosis only after the most exhaustive study and 
elimination is specially urgent in the tropics, and, if done, will give 
two very desirable results: It will change the present custom of 
diagnosing practically all cases of neuritis as beriberi, and it will 
result in simplifying the beriberi problem by harmonizing the 
results of investigation. 

Intrinsic Factors. Conditions inherent in the patient, including 
hereditary influences and possible intrauterine diseases, must be 
important predisposing factors in at least certain classes of neuritis. 

The report of the government committees for the investigation 
of infant mortality in the Philippine Islands records an average 
intrauterine déath-rate of over 30 per cent. The causes of these 
deaths are in part at least unknown, and a predisposing influence 
to disease of the nervous system among those who do not die is 
generally recognized. 

The anatomic, physiologic and social status as it has been 
evolved out of a poor heredity, disease and all but universal mal- 
nutrition might well be supposed to leave the nervous system 
particularly susceptible to neuritis as we know it leaves other parts 
of the body for other diseases. Indeed, histologists are frequentl) 
surprised in their study of supposedly normal histologic tropical 
material to find the nerves abnormal and even at times showing 
the picture of neuritis. 

Neuritis Caused by Physical Agents. It is probable that physical 
agents are more important factors in the production of neuritis in 
the tropics than elsewhere. This may be due in part to special 
environment, and there are facts which indicate that neuritis may 
be produced in an Oriental by conditions which would rarely lead 
to such a result in temperate climates. 

As an example, neuritis of the lower extremities is quite frequent 
during the latter months of pregnancy. In many instances the 
complication may be beriberi. Apart from this phase, whith 
will be discussed under beriberi, there is a considerable number of 
these varieties that have little resemblance to beriberi. There 
are no cardiac symptoms or other evidences pointing to a serious 
condition. They appear to be due to pelvic pressure and to the 
water-logged edema of the dependent parts. This’ condition, 
noted but rarely in temperate climates, is quite prevalent in the 
tropics. 
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Neuritis from pressure by tumors, aneurysms and tight bands 
worn by certain tropical people is noted occasionally, and it some- 
times follows the extensive traumatic wounds so frequently en- 
countered in the land of the bolo and the kris. 

Posture has been thought to be a factor in the preponderating 
prevalence of neuritis of the lower extremities over that of other 
parts of the body. Most Orientals rest in the squatting position 
instead of upon a chair, and they may remain comfortable in such 
position for hours at a time. Acosta-Sison considers this fact 
responsible for the very great prevalence of malpositions of the 
uterus among Filipino women. 

Sudden changes from the lowlands to the cool high altitude hill 
stations is associated with the development of neuritis too often 
to be explained by coincidence. 

Other meteorologic and climatic conditions influence the progress 
of neuritis, and the sudden changes so often seen in the tropics 
from hot and dry to cool and humid, aithough slight as compared 
with similar changes in colder countries, nevertheless produce 
most profound effects upon people and may not be disregarded 
in considering the onset of neuritis. 

What in a general sense may be termed tropical environment 
exerts a powerful and constantly acting adverse influence upon 
the nervous system of all persons. Just what particular factor 
or factors in the environment are most to blame is not fully under- 
stood, but it is probable that it is the composite picture made up 
of heat, moisture, sudden change, mode of living, worries and 
fretting, and the squalor, ignorance, poverty, mixed languages 
and general unestheticness of the whole thing—all acting together — 
that racks the nervous system of the foreigner and influences the 
propagation of the weak, emotional, unstable, hysteric type so 
general among Orientals. It perhaps would be going too far to 
say that these conditions are the actual causes of neuritis, but that 
they so successfully prepare the way that otherwise innocuous 
agents may bring it about seems likely. 

Neuritis Caused by Inorganic Chemical Poisons. The only 
known variety of particular importance in the tropics is arsenic 
neuritis, and the careful observer finds this quite frequently. At 
one time arsenic was considered to be a cause of beriberi. Arsenic 
is used extensively by many of the dark-skinned races as a medicine 
to be taken internally and in lotions and powders for the skin. 
Its skin-bleaching properties are widely known, and frequently 
enormous amounts are used to lighten the color of the skin, which 
is the vain ambition of every native woman. 

Lead paints and lead work in general is not extensively applied 
in the Orient and lead neuritis rarely is seen. 

Neuritis Caused by Organic Chemicals. Alcoholic neuritis is the 
most prevalent type in this group, just as it is in other countries. 


I 
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It is generally stated that tropical people are not important con- 
sumers of alcohol. This oft-repeated statement is open to serious 
doubt. Imported and taxable alcohols for beverages average 
about three-eighths less per capita in the Philippine Islands, for 
example, than in the United States. However, in making com- 
parisons it must be remembered that the average size of Orientals 
is only a little over two-thirds that of Americans, that their nervous 
systems are more sensitive and that the effects of alcohol upon any 
person is greater than it is in a cold country. Furthermore, the 
most prevalent alcohols consumed by the great mass of Orientals 
are not taxable and not therefore included in statistics. There 
are a considerable number of home-made preparations of alcohol, 
from the palm, sugar cane, etc., that are just as effective, probably 
more so, in producing neuritis as the imported varieties. 

In any event, alcoholic neuritis is quite frequently seen in our 
large clinics among all classes, and in most instances a tentative 
diagnosis of beriberi is made. A supposedly typical case of beri- 
beri was used in a clinic for senior medical students. The instructor 
felt humiliated when positive evidence was secured that the patient 
was a gin-drinker and had averaged nearly a quart of gin a day 
for several years. 

Neuritis due to the other recognized organic chemicals is not 
frequent enough to be of importance. However, there is a great 
practically unexplained field among the unknown local herbs used 
as medicine. Practically all Orientals are extensive users of “ herbs” 
as medicine. Most trees, flowers, weeds, as well as many fish, 
insects and minerals, are included in this group of cure-alls. Some 
of these substances are known to contain active poisons, and many 
others no doubt belong to the same group. 

Neuritis Due to Intoxication. Toxins introduced in food or 
formed in and absorbed from the alimentary canal are a vastly 
more important subject in the tropics than elsewhere. That 
neuritis may be caused by such direct intoxication seems likely. 
The activities of the great variety of capsulated aneurotic bacteria 
constantly forming part of the tropical intestinal flora offers a 
promising field for investigation. 

“Ptomain’’ poisonings are exceedingly common, and the enormous 
prevalence in the tropics of intestinal derangements due to infections 
and to the questionable quality of much of the food eaten by the 
poor makes it likely that this subject is more important in the 
etiology of neuritis than we now realize. 

Endogenous toxins formed as products of disease or from de- 
ranged metabolism caused by disease assumes special importance 
in the tropical problem of neuritis. In addition to such diseases 
as diabetes, rheumatism and nephritis we have an unusual number 
of anemias, cachexias, fevers and other pathologic conditions of 
unknown cause which are not infrequently forerunners of neuritis. 
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The recognized excess of lymphoid tissues, forerunners of the 
hyperactivity of ductless glands and consequent instability of 
internal sevretions, constitutes an enticing field for tropical investi- 
gation, and is looked upon with suspicion as an influence in the 
production of tropical neuritis. 

Neuritis Caused by Biologic Agents. Animal parasites, such 
as those causing syphilis, yaws, malaria, trypanosomiasis and 
schistosomiasis in particular, acting either directly or through their 
toxins, are the exciting causes of a certain percentage of neuritis. 
Other animal parasites, including the various intestinal worms, 
exert a pronounced effect upon the nervous system, particularly 
in children, and it is probable that they at times may be considered 
the exciting cause of neuritis. 

Bacteria and other vegetable parasites which cause tuberculosis, 
leprosy, pneumonia, typhoid, influenza, whooping-cough, undulant 
fever, and gonorrhea in particular, are recognized as the exciting 
causes of neuritis. In this role they may act directly, as in the 
case of the leprosy bacillus, or indirectly through their toxins, as 
shown for example in the diphtheria toxin. 

The unknown causative agents of certain other diseases, as small- 
pox and dengue-like fevers, also must be considered among the 
causes of neuritis. 

As in the well-known cause of typhoid neuritis the bacteria must 
not bear the entire blame for the neuritis, which in reality often 
is due to the action of the bacteria in the presence of a nutritional 
deficiency caused by insufficient or improper food. 

Incidence. The various forms of neuritis discussed up to this 
point have a much higher incidence in the tropics than is generally 
recognized. Except in clinics and in hospitals there seems to be 
a remarkable tendency to diagnose all of them as beriberi without 
further investigation. During one period of about six months a 
careful study of patients admitted to our service with a previous 
diagnosis of beriberi showed over 50 per cent of them to belong 
in other groups. 

The clinical varieties of acute, chronic and residual conditions 
seen in neuritis elsewhere are found among those in the tropics. 
The clinical picture otherwise, as well as the pathology, prognosis 
and treatment, do not differ sufficiently from similar conditions 
in temperate climates to warrant special attention here. Diag- 
nosis is more difficult, much more difficult, and will be considered 
in the discussion on beriberi. 

After we have studied a series of cases of neuritis in a tropical 
community by all the means at our command, and have classified 
them as far as possible into groups of known causes, there still 
remains a very large proportion unaccounted for, and these we 
will consider under the most used name of beriberi. 
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BERIBERI. 


Synonyms — Definitions—General Remarks. 

Predisposing Causes: 

Inherited and prenatal factors (breeding, constitution, 
perament, etc.). 

Physical factors (climate, meteorology, geography, etc.). 

Social factors (age, race, sex, poverty, etc.). 

Public health factors (sanitation, overcrowding, prisons, etc.). 

Personal hygiene and personal health factors. 

Incidence, predisposition and immunity. 

Exciting Causes: 

Brief review of the various theories. 

Discussion of the various theories. 

As a group disease. 

Summary of present knowledge, conclusions. 

Pathological Anatomy. 

Symptomatology (introductory remarks) : 

Clinical types: Acute, chronic, rudimentary, residual con- 
ditions. 
Complications (diagnosis, prognosis). 
Prevention (public health measures, personal measures). 
Treatment. 

Synonyms. IKakke, asjike, loempe, endemic multiple neuritis, 
panneuritis endemica and many, many others. 

Definition. A chronic or less frequently acute disease or group 
of diseases caused in whole or in part by faulty food supply, assimi- 
dation or metabolism. It is characterized pathologically by a 
multiple neuritis selective in type for the pneumogastric, phrenic, 
anterior tibial and peroneal nerves, but extending to other nerves 
as well; expressed clinically by edema, pain, paresthesias and 
absence of reflexes, particularly in the lower extremities, palpi- 
tation and dilatation of the heart, epigastric distress and absence 
of fever. It is endemic in most Tropical and Oriental countries 
and finds its highest incidence among the ignorant and exceedingly 
poor. 

General Remarks. LBeriberi is one of three or four diseases which, 
taken together, always have stood as an insurmountable barrier 
against progress, civic, economic and social, throughout the great 
Tropical and Oriental world. It is a large factor in the physical 
imperfection, mental primitiveness, social degradation, economic 
squalor and sanitary backwardness of the population of these 
countries. The history of the disease is well told in Vedder's 
excellent monograph on the subject. It has been known and 
something of its ravages recognized in China, Japan and probably 
elsewhere almost since the beginning of the Christian era. Prac- 
tically no Oriental, Tropical or far-eastern country ever is free from 
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it. It occurs sporadically, endemically and pandemically. With- 
out being contagious or infectious, it rises and falls and passes in 
great waves over vast territories of hundreds of millions of inhab- 
itants. Its association with ignorance, squalor and poverty is 
so close and intimate that its statistical diagram might be taken 
as an index of the intelligence and progress of a community. 

Predisposition and Immunity. Certain races appear to have a 
natural immunity against the disease, and certain of the Tropical 
races seem to be especially susceptible to it. Newcomers into a 
beriberi zone, whether of foreign or native birth, seem to be less 
susceptible in certain instances, while in others similar change 
appears to increase the risk to the immigrants. It is probable, 
however, that all of these observations may be satisfactorily 
explained by other forces than predisposition and immunity. One 
or a number of attacks of the disease does not producé immunity, 
and it is likely that no such quality exists. 

Etiology (Predisposing Causes), Prenatal Influence. We have 
not sufficient evidence to justify a positive statement that there 
is anything in inheritance or prenatal disease which predisposes 
to beriberi. However, the frequency of the condition in infants 
and other facts point to the existence of some such influence. 

The frightful infant mortality in all tropical countries, due in 
large part to the poverty and squalor of the people and the con- 
sequent physical unfitness of mothers, and particularly the sacrifice 
of intrauterine life from similar causes, which constitutes over 30 
per cent of the fetal death-rate in the Philippine Islands, strongly 
suggests that prenatal conditions are in part responsible for the 
high incidence of beriberi under certain conditions and among 
certain people. 

Physical Conditions. Beriberi finds its highest incidence under 
certain physiographic conditions, climate and rainfall, and is largely 
confined within certain geographic limits. 

Environment favorable to the spread of beriberi is that generally 
described as the East, the Orient or the Tropics. ‘This does not 
necessarily mean climate, heat, geography, rainfall, customs of 
the people, activities, energies or any other one thing, but a con- 
glomeration of these and many others which molds all classes who 
dwell in it to a something in common or destroys them. This 
environment is the home of beriberi, as it is of so many other diseases 
and abnormalities. 

The disease is common in the entire Malay Archipelago, India, 
Burmah, Ceylon, China, Japan, the Philippine Islands, Dutch 
Indies, Korea, Siam, New Zealand, Australia, Africa, South Sea 
Islands, South America and on ships in various seas. In some 
countries it is limited to certain areas, and outbreaks are recorded 
in many parts of the world. 

Seasonally, beriberi appears to be a wet-weather disease. In 
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endemic areas it is found at all times of the year, but in most places 
from which we have reliable statistics it reaches its highest incidence 
during and just after the rainy season. There are exceptions to 
this rule, and in some locations variation in rainfall is not suffi- 
cient to warrant emphasis on the wet season. In the Philippine 
Islands the incidence curve is highest toward the end and shortly 
after the rainy season, but the difference is not striking, and some 
of the past epidemics have continued through more than one season. 

Other physical conditions which seem to be associated with the 
prevalence of beriberi are shown in its selection of lowland and 
river valleys, being less prevalent in high altitudes and in interior 
cities. 

Social Conditions. The disease may occur at any age and in 
both sexes, but it is much more prevalent among young adult 
males and during early infancy. It is rare among very old people, 
and, except the infantile variety, it is less frequent during child- 
hood. While all races are susceptible the dark-skinned tropical 
people are the greatest sufferers, and in given localities certain 
nationals seem more susceptible than others. Thus Bradden 
notes that while the native Malayan suffers but little, Chinese 
immigrants in the Straits and Malay Archipelago show a high 
incidence and a high mortality rate. In the Philippine Islands 
the native Filipinos are the greatest sufferers, the Japanese come 
next, and the disease is comparatively rare among the Chinese. 
Members of the white race rarely contract the disease. 

Occupation. The disease is rare in all countries among merchants, 
artisans, professional men and in general among members of the 
social upper strata. It reaches its highest incidence among team- 
sters, farmers, rice-workers and others of the unskilled-labor classes. 

Poverty. Beriberi is par excellence a disease of the poor, ignorant 
and superstitious, and is comparatively rare among any other 
class in any country. The poverty factor of greatest importance 
is that of quality and quantity of food supply. Poor people buy 
and eat almost without question what their local community markets 
supply, and this varies in volume, nutritional value and balance, 
always being deficient in proteins and fats. 

Public Health Conditions. Beriberi subjects, regardless of race 
or residence, belong largely to the class who constantly infringe 
every sanitary requirement. They are mostly residents of the 
slums of the great Oriental and tropical cities, which means the 
worst that can be imagined for human beings. The worst areas 
are most frequently located on low shore land, with dirty, crooked, 
unpaved alleys for roadways, without any or with inadequate 
water supply or appropriate means for handling sewage and gar- 
bage. House construction is of the adobe stone without proper 
foundation or elevation, with dark, damp, poorly ventilated rooms, 
shared by human beings and animals alike; or, in certain other 
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localities, house construction is of bamboo or grass. Water is 
carried from a distance ana stands in dirty barrels or earthenware 
pots; the local markets are dirty and the insect-covered and dust- 
covered food handled and examined freely by the different pur- 
chasers. 

Overcrowding. Overcrowding is the rule in the slums of all 
Oriental cities. House-sleeping capacity is measured frequently 
by as many persons as may have pallet room on the floor, both 
sexes, children, sick and well, sleeping together indiscriminate], 
in closed rooms. Only too frequently public buildings, such as 
barracks, prisons, theaters, amusement halls, etc., are not much 
of an improvement on the home conditions of these people, and 
overcrowding in such places is the rule in many communities. 
Millions of people live under conditions where there is no such 
thing as cleanliness, as the Occidental understands the word, and 
where there is no such thing as health, as he understands the term. 
These conditions, with variations to meet local custom, give beri- 
beri its highest incidence and are responsible for the former hypoth- 
esis that it was a place disease. Existence under such circum- 
stances may well be a predisposing factor to any disease, including 
beriberi. 

Personal Health and Hygiene. Other diseases are not known to 
predispose to beriberi. Aside from its prevalence among preg- 
nant and parturient women, it attacks persons otherwise apparently 
in normal health as frequently as it does weaklings. However, 
various diseases and depressing influences, such as the acute in- 
fections, mental exertion, emotion and excesses of all kinds, are 
considered by Scheube and others as predisposing factors. 

Exciting Causes. As in many another disease for which a de- 
finite cause has not been determined, the theories concerning the 
etiology of beriberi are almost as numerous as its investigators. 
Each of these theories has been valuable insofar as it has led to 
accurate investigation of particular phases of the disease and the 
conditions surrounding its onset and occurrence. In this way, 
the list of possible causes has been narrowed down to relatively 
few. Thus far study of changes produced in the patient by the 
disease has furnished little that throws light on the true immediate 
causative factor, although predisposing influences have thus been 
detected. Rather a study of the external conditions surrounding 
the patient, and especially a study of the epidemiology, including 
diets, has been fruitful in furnishing satisfactory working hypotheses, 
at least concerning the cause of the disease, its prevention and its 
treatment. 

While it probably is true that the exact determining cause of 
beriberi has not yet been absolutely proved, yet we are of the 
opinion that our present knowledge is sufficient to render some of 
the theories as to its etiology of more than historic interest. Ven- 
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turing upon this assumption, we will be satisfied with a simple 
classification of the various theories and will make particular 
mention of only those which have been of importance in leading 
us to our present state of knowledge and those which are associated 
with the names of investigators whose names in themselves entitle 
their theories to our respect. 


THEORIES CONCERNING ETIOLOGY OF BERIBERI. 


A. Intoxication: 

1. Inorganic chemical. 

(a) Arsenic: Ross. 

(b) Carbon dioxide: Ashmead. 

(c) Oxalate: Trentlein, Maurer. 

2. Organic. 

(1) Vegetable. 

(a) Spoiled rice: Braddon, Fletcher, Breandat, Gelpke. 

(b) Ptomains. 

(c) Other poisons. 

(2) Animal. 

(a) Fish: Gelpke, Mura, Grimm. 

3. Undetermined: Manson. 

B. Infection: 
1. (a) Bacterial (definite): Pekelharing and Winkler, Sanger- 
field, Durham, Rost, Van Eleke, Okato and Kokubo, 
Musso and Morelli, Taylor, Wright, Wheate. 

(b) Bacterial theory but not any recognized one: Manson, 
Castellani, Arnold, Baelz, MacGilchrist, Stanley, 
Daniels, Pearse, Lovering, Schubert, Balz, Legendre, 
Lovelace, Scheube, Shibayama, Marchoux, Travers. 

2. Protozoan: Glogner and Heavley, Hewlett and de Koste, 

Fajardo. 

3. Nematodes: Noc Kynsey. 

4. Fungi: Rose. 

Deficiency in Diet: 

Phosphorus: Schaumann, Aron. 

Nitrogen: Takaki. 

Potassium: Fales (and green vegetables). 

Proteins and fat: Van Leent. 

Poorly balanced, monotonous and inefficient diet: Vordermann, 
Braddon, Fraser and Stanley, Eijkman, Grijns, Highet, 
Nocht, Woolley, Chamberlain and Vedder,! Strong and 
Crowell, Heiser, Kilbourne, Hunter and Koch, Holst, 
Frohlich, Herzog, Gimlette, De Haan, Little, Darling,' 
Funk,! Williams,! Gibson.! 


1 Specific vitamine. 
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As indicated, beriberi occurs for the most part in tropical 
countries, and the classification given above indicates that practi- 
ally all the theories that have been advanced recognize that the 
disease depends on the nature of ingested material. This is true 
whether the ingested material be harmful through insufficiency, 
through intrinsic poisonous properties or through forming favor- 
able conditions for the development or growth of harmful material 
in the intestines. Almost all of the champions of the bacterial 
origin of the disease, among whom Wright holds a prominent 
place, consider the alimentary tract to be the portal of entry. 
Wright does consider wound infection a possibility and Manson 
doubts that it is a food infection. 

Aside from those who have described definite microérganisms 
as the cause of the disease there are others who believe that bacteria, 
protozoa or fungi may produce changes in the food before con- 
sumption, and those who favor the idea that the food forms a 
favorable medium for the growth of organisms either before or 
after ingestion. 

Concerning the theories which consider inorganic chemical 
poisons as etiologic factors in this disease, it may be said that very 
little evidence in their favor has been deduced; they do not furnish 
a satisfactory explanation of the clinical or pathologic phenomena 
of the disease, and they have met with no general acceptance among 
workers on this subject. ‘The same may be said of the theory of 
ichthyotoxismus and lathyrism. 

Infectious Theory. Among the workers favoring the infectious 
theory there may be said to be two classes: 

First among these are the ones who claim to have isolated organ- 
isms to which they have assigned an etiologic role; these may be 
dismissed from consideration at the present time, as none of their 
work has been confirmed or generally accepted. 

The second class is an important one and includes those who, 
from a study of the epidemiology, symptomatology and pathology 
of the disease, consider that it is best explained by an infectious 
theory without themselves indicating any special organism as the 
one at fault. Their reasoning is largely by analogy with known 
infectious diseases. In a long list this group includes the names 
of such distinguished workers as Manson, Scheube, Wright and 
others. 

Manson believes that the disease is caused by the introduction 
by inhalation or otherwise of a toxin generated by some germ 
without the body. This germ, he believes, may be carried by 
man from place to place. He considers beriberi especially a place 
disease. 

Scheube’s reasons for considering beriberi an infectious disease 
may be briefly summarized by stating his emphasis on its occurrence 
in strong, well-nourished young persons, its geographic restrictions, 
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its seasonal occurrence, and on his belief that it cannot depend on 
deficient nutrition. 

Wright drew attention to and emphasized the changes in the 
stomach and duodenum, and he maintained that these are the 
seat of growth of an organism which produces an extracellular 
diffusible toxin, and this causes the lesions and symptoms of the 
disease. 

Those theories which ascribed an etiologic role to nematode 
parasites have never been given serious consideration. A _pro- 
tozoan cause has never been proved, although protozoa have been 
found by some to be associated with the disease. 

Diet. From the earliest time a relation has been noted between 
diet and beriberi. In the search for the true cause almost every 
conceivable relation between diet and the disease has been in- 
vestigated. Especially has its relation to the consumption of 
rice occupied an important place in the history. In turn, workers 
have considered the chemical constituents of the varieties of rice, 
the time and degree of its decortication, the time and manner of 
its curing and preparation for consumption, the way in which it 
is stored, the length of time it is stored, the changes occurring in 
it while stored, and the amount eaten. 

The names of Eijkman, Vordermann, Grijms, Braddon, Fraser 
and Stanton, Heiser, Strong and Crowell, Highet, Chamberlain 
and Vedder and Funk and some Japanese workers should especially 
be associated with the growth of knowledge concerning the relation 
of diet to beriberi. (Omission of names from this list is not intended 
to belittle the value of an investigator’s work, but the list obviously 
has grown too large to be given complete.) 

Some of the ways in which diet has been conceived to be related 
to the disease are indicated above. The theory which now attracts 
most attention and seems most plausible is that which regards 
highly polished rice as an exclusive or almost exclusive article of 
diet to be deficient in a substance or substances necessary for 
metabolism. ‘The first step toward the proof of this theory was 
to establish the fact that the consumption of decorticated rice was 
followed by beriberi. This has been proved experimentally in 
man by Fraser and Stanton and by Strong and Crowell. It has 
also been shown by others on larger scales, as by Braddon, by 
Vordermann and by Heiser in Bilibid Prison and in the Culion 
Leper Colony, where substitution of partly decorticated rice for 
completely decorticated rice led to the practical disappearance of 
beriberi. 

Animal experimentation also has been of great value in advanc- 
ing our knowledge of this disease. Eijkman in Java noticed the 
development of polyneuritis gallinarum in fowels fed on decorti- 
cated rice, and this work was soon confirmed by Grijns and others. 
The similarity between polyneuritis gallinarum and human beri- 
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beri was noted, and much fruitless discussion has been waged con- 
cerning their identity. It is sufficient to consider the two conditions 
analogous and apply truths elicited from a study of the fowl disease 
to man with caution. In this way it has been found possible to 
further our knowledge concerning the cause, prevention and treat- 
ment of the disease. It has been shown that fowls fed on fully 
decorticated rice develop polyneuritis, whereas those fed on slightly 
decorticated rice do not. From this the idea arose that a neuritis- 
preventing principle is present in the husk of the rice. It has been 
found, especially by the United States Army Board for the study 
of tropical diseases as they exist in the Philippines, that extracts 
of this husk (so-called rice-polishings; in Tagalog tiqui-tiqui) if 
given with decorticated rice will prevent the onset of the disease 
or cure it when present in fowl. This extract has also been found 
of value in the treatment of human beriberi, especially in the infantile 
form. Attempts at further purification of the neuritis-preventing 
principle have been made by Funk, Vedder and Williams, Edie 
and his co-workers, and Susuki, Shimamura and Odake. These 
workers have obtained substances with different chemical formule, 
so that it cannot be considered that the essential principle has 
been identified. Funk has given the name “vitamine’”’ to the 
hypothetic substance which constitutes the neuritis-preventing 
principle. This had previously been shown to be alcohol-soluble 
by Chamberlain and Vedder. 

Other articles of diet available to the poor in beriberi zones have 
been analyzed and tested as to their content of neuritis-preventing 
principles, and with great and often surprising variations. Further- 
more, the nature and importance of “vitamines”’ in diseases other 
than neuritis have developed rapidly, and new facts that may be 
of value in the study of beriberi are being accumulated in many 
places. 

Pathology. ‘The condition of the general nutrition of the beri- 
beri patient varies with the stage of the disease and possibly with 
its type. In the early stage the general nutrition may be good, 
while in the protracted case marked emaciatiom may occur. 
Attention has been drawn to the fact that in the so-called “wet” 
type of the disease the anasarca may conceal a poor state of general 
nutrition. It must also be noted that a good general state of 
nutrition may not indicate well-nourished nervous tissues. 

Edema. All of the tissues may show a marked edema, and this 
is manifest by subcutaneous edema which may be widespread, 
or, in the early stages, confined to the lower extremities, by ascites, 
hydrothorax, hydropericardium, meningeal and pulmonary edema. 
Numerous explanations have been offered for the edema. It 
appears early in the disease and obviously before any renal or 
cardiac insufficiency is demonstrable. It also occurs in cases in 
which the anemia is insufficient to account for it. Degenerations 
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in the nervt vasorum have been demonstrated as well as degenerate 
muscular and intimal changes in the vessels. It seems probable 
that the edema is to be accounted for by some pathologic change 
in the vessel walls. 

Heart. Hydropericardium may be relatively greater than 
transudation into the serous sacs, or at times may not be present 
at all. Herzog found hydropericardium present in 66 per cent 
of 256 cases collected from the literature. Epicardial eechymoses 
are almost always present. Enlargement of the heart is the rule. 
In the acute pernicious type this enlargement is due to dilatation, 
especially of the right chambers. In the more chronic cases hyper- 
trophy also occurs and the hypertrophy of the right ventricle is 
characteristic. Left-side hypertrophy may also occur, but is 
much rarer. A groove can usually be seen at the apex between 
the two ventricles. The heart muscle shows parenchymatous 
degeneration and edema, and may show fatty change. Frag- 
mentation of the muscle fibres and hyaline degeneration have 
also been described. Nagayo has seen hyaline and fatty degen- 
eration involving the bundle of His. Scheube, Balz, Pekelharing 
and Winkler have described small myocarditic foci such as are 
found in diphtheria and other infectious diseases. Scheube has 
seen cellular infiltration in the subepicardial tissues and small 
hemorrhages in the heart muscle and beneath the endocardium. 
Explanation of the cardiac hypertrophy, and especially its usual 
restriction to the right ventricle, is difficult. Most arguments 
advanced in explanation in no way elucidate it. Matzuoka’s 
theory appears to us the best, namely, that it is dependent upon 
the congestion-edema of the lungs. The origin of the pulmonary 
edema has already been referred to as due to changes in the pul- 
monary vessels. Degeneration of the intramural cardiac nerves 
also occurs. 

Lungs. Transudation into the pleural sac occurs, but is usually 
not extensive. The lungs show congestion and edema, usually 
most marked in the lower lobes. This may be sufficient to lead 
to splenization. Emphysema of the apical portions and free 
anterior margin is not uncommon. Aspiration bronchopneumonia 
sometimes occurs. 

Liver. Congestion of the liver forms a part of the general visceral 
congestion and may advance sufficiently to give the nutmeg appear- 
ance. Parenchymatous and fatty degeneration occur as sequels 
of the congestion. Nagayo has described an excess of glycogen 
in the liver. 

Spleen. No characteristic changes occur in the spleen in beri- 
beri other than those due to passive congestion. The markedly 
enlarged spleens which have been described in beriberi are un- 
doubtedly due to other causes. 
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Kidneys. These organs show the effects of passive congestion 
and parenchymatous degeneration. Fatty degeneration also some- 
times occurs. A glomerulonephritis has been described in_beri- 
beri by Miura, but it is a fact that the kidneys in this disease show 
relatively slight changes, and these changes do not account for 
theedema. Other symptoms of renal insufficiency, such as albumin- 
uria, are not the rule in beriberi. 

Stomach and Intestine. Wright drew attention to and emphasized 
the changes occurring in the stomach and intestine. He says: 
“The stomach and duodenum are toneless, dilated and empty. 
Their mucosa is deeply congested, rugee and valvule are flattened 
and present numerous small hemorrhagic injections. Rings and 
patches of brilliant congestion occur and prove to be markedly 
dilated capillaries. They suggest sprinklings of red pepper. ‘This 
congestion and ingestion may be found as low as the cecum; in 
a few instances I have found it in the ascending colon. As a rule 
it is most marked and occasionally wholly confined to the pylorus 
and duodenum. A thin pellicle of treacle-like mucous has occasion- 
ally to be stripped from the congested mucosa, but no true mem- 
brane is ever formed. Infrequently the congestion proceeds to 
hemorrhagic erosion of the gastroduodenal mucosa. ‘The first 
chain of mesenteric glands is usually swollen. Microscopically 
the gastrointestinal mucosa exhibits all the signs of an acute inflam- 
matory process.” Here it is that he found his Gram-positive 
bacillus to which he ascribed an etiologic role. In his cases of 
beriberi residual paralysis he says, “The stomach and small gut 
are generally slightly dilated, but there is a complete absence of 
the gastroduodenitis seen in the acute stage of the disease.” 

In addition to the changes described by Wright, we have found 
frequently in the acute cases a very marked edema of the mucosa 
of the stomach and upper part of the small intestine. Intestinal 
parasites, to which an etiologic role has been assigned by some, 
have been no more frequent in our cases than in a similar class of 
patients suffering from other diseases. 

Adrenals. Nagayo has described a progressive hypertrophy 
of the medulla of the adrenals in beriberi. In some of our cases a 
relative prominence of the adrenal medulla has been noted, but. 
this has not been found as a constant feature. 

Thymus. Nagayo has also noted enlargement of the thymus 
in beriberi. Funk and Douglas maintained that among the changes 
which take place in pigeons suffering from polyneuritis as a result 
of an exclusive white-rice diet a marked diminution in size occurs 
in the glands of internal secretion. His most marked change was 
in the disappearance of the thymus; macroscopically no thymus 
could be seen in any of the pigeons with polyneuritis. Following 
these observations a theory that a severe change in the glands of 
internal secretion occurs in beriberi has been proposed by Funk 
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on the a priori ground that the vitamines of the food have a close 
relationship to the glands of internal secretion. Williams and 
Crowell concluded on experimental evidence that there is no 
fundamental connection between beriberi and atrophy of the 
thymus, and that when the latter occurs in birds fed on polished 
rice, as it frequently does, it is due to some other cause. So in 
our autopsy records of adult beriberi humans it is found that the 
thymus gland is usually small. Crowell has already drawn attention 
to the occurrence of enlarged thymus in some cases of infantile 
beriberi and its association with status thymicolymphaticus. 

Pancreas. No change in the pancreas has been described as 
characteristic of beriberi. 

Iymphatic Tissue. Nagayo notes the enlargement of the lym- 
phatic apparatus and classifies it as a progressive (restorative) 
change. He says that the changes in the lymphatic tissues may 
be due to a poison. The lymphatic tissues of the body have been 
especially noted by us in our autopsy work, and no change in them 
has been found in beriberi unless associated with other stigmata 
of status thymicolymphaticus. We see no evidence which points 
to any unusual incidence of status thymicolymphaticus in beriberi. 

Muscles. Beriberi has been defined as a neuromuscular degen- 
eration. Following, or coincident with, the nerve degeneration 
there occur fatty, hyaline and colloid degeneration of the skeletal 
muscles. The muscle fibers become thin, lose their striation, 
become homogeneous and fragmented. Cellular infiltration and 
hemorrhages between and into the muscle bundles have been 
described. Marked atrophy of the muscles follows, with replace- 
ment of the muscle fibers by fibrous connective tissue. 

Nervous System. ‘To Scheube and Balz belong the credit of 
demonstrating for the first time that the essential lesion in beri- 
beri is a degeneration of the peripheral nerves. The degeneration 
may be present in the central nervous system, but is most prominent 
in the peripheral nerves. According to Scheube, sensory and 
motor nerves to the muscles are most affected in the dry or atrophic 
form of the disease, vasomotor nerves in the wet or hydropic form 
and the vagi in the acute pernicious types of the disease. The 
nerve endings in the muscles, as well as the nerve stems, are affected. 
Changes have been described in the vagi and phrenics, in the 
splanchnics and their visceral branches, in the solar and renal 
plexuses, in the nervi vasorum, in the cervical sympathetic ganglia, 
in the cutaneous nerves and in the nerves of the extremities. The 
changes occurring in the peripheral nerves do not seem to us dif- 
ferent in type from those occurring as the result of various organic 
and inorganic poisons, such as in diphtheria and typhoid and in 
alcohol, arsenic and lead-poisonings. 

According to Scheube the most severe changes are in the muscle 
branches of the nerves, and the main nerves show slighter changes. 
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In general, he believes the grade of degeneration corresponds with 
the paralytic symptoms, the most severe.changes occurring in the 
chronic cases, while acute cases may even die before degenerative 
changes are demonstrable. It has been held by some that the 
process originates in the peripheral nerve endings and extends 
ecentripetally, but this requires demonstration. 

The change that occurs in the nerve is first a degeneration of the 
myelin sheath with its conversion into a fat-like substance that 
stains black with osmic acid. Within the neurilemma are seen 
globules of this degenerated myelin which may distend the neuri- 
lemma and give a beaded appearance to the nerve. At other 
places these globules are smaller and the neurilemma is not filled. 
The globules may be vacuolated and foamy in appearance or a 
long area of the myelin sheath may appear uniformly black and 
wavy after osmic impregnation. ‘The degeneration is accompanied 
by a fragmentation of the axis-cylinder, which in appropriately 
stained preparation may be seen in comma-shaped or S-shaped 
fragments within the masses of degenerated myelin. Eventually 
the neurilemma sheath may entirely collapse and it may show a 
multiplication of nuclei which is interpreted as an effort toward 
regeneration of the axis-cylinder. Degeneration fibers in a nerve 
may be very numerous, or only a few may be seen in the small 
part of the nerve usually submitted to examination, while the 
other fibers appear intact. Durck has demonstrated tyrolysis 
and vacuolation of the ganglia cells in the anterior horns of the 
spinal cord and in the spinal ganglia. 

Degenerations have also been described in the fibers of the 
columns of Goll, Burdach and Clarke in the nuclei of the funiculus 
gracilis and funiculus cuneatus. According to Wright the cells 
of the bulbar nuclei and the nucleus ambiguus on both sides are 
swollen, with excentrically placed nuclei and a massing of the 
tigroid bodies. 

Degenerative changes have also been demonstrated in the 
intrinsic ganglia of the heart, in the vagal nerve endings and in 
the nerve endings in other viscera. 

Special attention has been drawn by Japanese authors to the 
degenerative changes in the nerves in the vessel walls. In the 
meninges congestion is the rule and small hemorrhages may occur. 

Symptomatology. ‘The clinical manifestations may be best 
understood by classifying them under four varieties: 

1. Usual type. 
2. Severe fulminant or pernicious type. 
3. Chronic type and residual conditions. 

Usual Type. The onset usually is somewhat insidious. The 
patient complains of a general feeling of discomfort or, as some- 
times expressed, feels toxic. There is more or less epigastric dis- 
tress which varies from a sense of fulness and indigestion to more 
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or less actual pain. The patient tires easily and there may be 
headache of a dull, heavy character. This prodromal stage may 
last from one to two or three days. Frequently the disease seems 
to be brought out during some slight indisposition, such as a “ cold,” 
diarrhea, «slight fever or fatigue from prolonged exertion. In 
these circumstances there are no prodromal symptoms which may 
be positively charged to the neuritis. In any case the symptoms 
characteristic of the disease develop quite rapidly, so that the 
typical clinical picture is established within two or three days, 
although it may be delayed for a week. In the order of develop- 
ment the symptoms do not follow a fixed rule. Usually, heavi- 
ness, numbness and more or less pain develop in the legs. ‘This 
is noticeable on walking, from which the patient quickly tires. 
Numbness and paresthesias develop first in the calf muscles, to 
be followed by pain on motion and tenderness on pressure. Edema, 
noticeable first as slight pitting over the lower tibia, progresses 
gradually over the legs and feet and later in other parts of the 
body, particularly the hands and face. 

Usually the epigastric symptoms are considered to be indigestion, 
and, as a matter of fact, this frequently is the complaint which 
takes the patient to a physician. 

As the disease progresses the leg pains become decided, particu- 
larly on motion or pressure; the joints feel as if they were out 
of control; the numbness may extend to the hands, arms and 
face; the edema becomes noticeable in the face and hands; a 
general sense of depression and oppression is complained of and 
the gait becomes characteristic of the disease. The altered gait 
is principally characteristic in that it is neither ataxic nor spastic, 
but more a combination of the two, and within a few days the 
patient is no longer able to walk or to stand without assistance. 

The patellar reflexes at the very beginning frequently show a 
transient period of increased excitability, but they quickly become 
markedly diminished and finally lost entirely. The superficial 
reflexes usually remain normal. 

In the fully developed disease the patient stays in a fixed position 
because motion increases the pain; the face and more or less rapid 
respiration indicate embarrassed circulation. The facies in general 
are those of an ill patient, the skin varying from normal to more 
or less cyanosis, the face, legs, feet, hands and frequently other 
parts of the body showing more or less edema; respiration and 
pulse are accelerated. There is epigastric distress, pains and 
tenderness in the legs and sometimes in the upper extremities. 
Numbness and paresthesias are unevenly distributed and more 
extensive than the pain areas. 

The secretion of urine is diminished and there not infrequently) 
is some looseness of the bowels. Nausea and even vomiting may 
be present. 
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Examination of a patient at this time shows tachycardia due 
to myocardial changes and influenced in some cases by more or 
less fluid in the pericardial sac. ‘The rapid respiration may be due 
to embarrassed circulation, or there may be some fluid in the 
pleural cavities, and there may be a cough with considerable fluid 
expectoration. 

There is tenderness over verve areas, more marked in the calves, 
and usually pain is much increased on motion of the lower 
extremities. ‘The patellar reflexes are absent. There is nothing 
significant to be found by examination of the urine or blood. 

The patient may continue in this condition for days or weeks, 
with but slight change. In fatal cases the symptoms get worse, 
the pulse increases in rate, the edema extends, more fluid is found 
in the serous cavities and the patient finally succumbs to cardiac 
failure, less frequently to paralysis of respiration, or sometimes to 
acute pulmonary edema. 

In patients who recover, the symptoms subside slowly, frequently 
but not invariably in reverse order to their appearance. As the 
circulation improves and the edema subsides the enormous muscle- 
wasting becomes apparent. Convalescence is exceedingly slow, 
lasting frequently for many months, and sometimes complete 
restoration of function never is attained. 

There may be considerable variation in the clinical picture even 
in what we have termed the usual type. All of the symptoms may 
not be present in a given patient, and the order of their appearance 
may vary also. In one patient the epigastric symptoms may be 
the most pronounced and annoying, in another the cardiac symp- 
toms may predominate, and there is frequent and marked variation 
in the extent and amount of the edema. In fact the edema may be 
so slight and temporary that the “dry” stage may be considered 
to be primary. Some authors consider that the dry form does 
develop primarily without there ever having been edema. How- 
ever the matter is not considered one requiring lengthy discussion. 

Severe, Fulminant or Pernicious Type. This type differs from 
the former chiefly in the intensity of the disease and the early 
and fatal heart failure. The onset usually is sudden. The whole 
cycle of the disease may be completed within one day, although 
the average duration is two to five days. It may develop out 
of a previously milder case. 

This type of beriberi is a veritable plague, with very acute 
symptoms, a rapid course and practically always fatal. It rarely is 
encountered sporadically but occurs in prisons and in overcrowded 
places where the disease is epidemic. The nature of the symptoms 
and the order of their appearance frequently is much the same 
as in the usual type, but much intensified. The circulatory 
symptoms are the striking and characteristic features. ‘They appear 
early and are the first and sometimes practically the only ones 
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present. At first there is tachycardia followed by increased 
respiratory rate, cyanosis, rapid heart failure and death. Edema 
of the lungs may constitute the terminal condition. 

From first to last the clinical picture may not be distinguishable 
from that of acute progressive heart failure due to myocardial 
insufficiency from other causes. The expression is anxious, skin 
moist, eyes staring and pupils dilated, heaving chest motion and 
diffuse palpatory thrills. 

Epigastric distress with vomiting is an early, severe and con- 
stant symptom. When the disease is a little less malignant and 
patients live more than two or three days the clinical picture may 
approach more nearly that given for the usual type. The edema 
has time to develop and the clearer intelligence allows a keener 
appreciation of pain and other subjective symptoms. The accumu- 
lation of fluid in the serous cavities is noticeable, the urine dimin- 
ished, and there is thirst and loss of appetite. 

Mild or Rudimentary Type. The onset is insidious. The earliest 
symptoms consist in a feeling of languor, a dull, stuffed sensation 
in the epigastrium, heaviness, numbness and some tingling about 
the calves. The sensations in the legs frequently are more notice- 
able in the night or early morning, particularly during the cooler 
season, when after hot days there is quite a decided chill in the 
early morning hours. Examination of a patient at this time will 
reveal slight but definite tenderness of the calves, slightly exag- 
gerated but more generally definitely diminished patellar reflexes 
and possibly some acceleration of the heart-beat. In the majority 
of instances the patient will show slight but definite disturbance 
in the gait, consisting of hesitation in lifting the foot and an un- 
certainty or delicacy or deliberateness in placing it on the ground 
again. 

One rarely sees this stage in hospital or private practice, but 
in the outpatient clinics for the -poor it is encountered with great 
frequency. Unless the disease advances beyond this point there 
may be a question as to whether or not it really is beriberi. Most 
of these patients are from teamsters, laborers, rice-workers and 
others whose occupation keeps them outside, and they attribute 
the condition to getting wet suddenly while being exposed to the 
heat. 

As the disease progresses the pains in the muscles of the legs, 
particularly the calf muscles, become more pronounced. ‘These 
pains are spasmodic—cramps—and during the intervals between 
pains paresthesias are more or less constant. ‘There is often a 
constant soreness of the mucles, and weakness of the legs is com- 
plained of after a few days or weeks of the disease. Other symptoms 
are dizziness, increased by exposure to the sun or by close appli- 
cation of any kind; slight epigastric distress and frequently some 
slight nausea. Objectively not much is found. The calf muscles 


248 MUSGRAVE, CROWELL: NEURITIS 


and often other muscles are tender on pressure and the patellar 
reflexes are sluggish and sometimes absent. Edema is slight or 
absent and examination of the heart may be negative. The blood, 
urine and feces do not show anything definite. 

The disease lasts from a few weeks to months and even years 
unless treatment is instituted. Under rest in bed or confinement 
to the house, appropriate food and a simple bitter tonic recovery 
is rapid.. Apparently one attack does not confer immunity, but 
rather seems to increase the patient’s susceptibility. We have 
seen the same patient with as many as three attacks in one year. 

During the protracted period of invalidism the patients hobble 
about, eke out an existence in various ways and alternate in “ cures.” 

Muscular spasms and cramps of the legs with some paresthesia, 
noted more during cool nights, is not by any means confined to 
the Orientals. Many Occidentals who have resided in the tropics 
for years are sufferers from it. In many instances the exceedingly 
mild condition takes on other symptoms which are definite and leave 
no doubt of the diagnosis of a neuritis. 

Chronicity and Residual Conditions. Except in the acute ful- 
minant type the natural tendency of beriberi is toward chronicity. 
It is primarily a long-drawn out, slow-acting process, with acute 
exacerbations and tedious recovery, blending often into residual 
conditions which may be permanent and always disappear very 
slowly. 

Regardless of the manner of the onset and the presence or absence 
of edema we have in the chronic beriberics a large problem. The 
extent of incapacity varies from those slightly crippled with leg 
cramps and tachycardia on exertion to completely helpless invalids, 
emaciated and miserable with pain. 

After all activities of disease have subsided the residual paralysis, 
muscle atrophy and cardiac hypertrophy and dilatation remain 
for long periods of time, and it-not infrequently happens that 
complete restoration of form and function never takes place. 

Analysis of Symptoms. (art. The gait is characteristic prin- 
cipally in that it differs from the various ataxias and spastic gaits 
of well-known diseases. It differs somewhat in accordance with 
the nerves involved, and consequently the corresponding varieties 
of muscle atrophy. ‘True ataxia is never seen, but a spastic gait 
resembling that of spastic spinal paralysis may occur during con- 
valescence. 

Disturbances of Motor Function. All stages of muscular inef- 
ficiency are encountered, from numbness and sluggish action in 
mild cases to complete paralysis in the severe prolonged cases. 
There is selectiveness and variety in muscular involvement corre- 
sponding exactly to the distribution of affected nerves. In the 
order of frequency. the muscles of the feet, legs, hands and arms 
are involved. Beyond various muscles of the face and body those 
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of most importance and serious consequence being the diaphragm 
and heart muscles. The sphincters are not involved. The electric 
reactions are similar to those found in peripheral neuritis due to 
other causes. 

Vasomotor and Sensory Changes. FParesthesias of many types 
and varying form from complete anesthesia to the most intense 
hyperesthesia always form a part of the clinical picture. Those 
most prevalent are localized anesthetic areas corresponding to 
the anatomic areas most involved in the disease. The lips and 
tongue are paresthetic, frequently without signs of muscular 
insufficiency. The physical conditions of cold, moisture, pressure, 
etc., that affect paresthetic areas apply here. In interpreting 
phenomena of anesthesia and paresthesia it is well to remember 
that usually our patients are among the most ignorant natives of the 
tropics, who appear to be less responsive to our ordinary testing 
methods, and unless care is used errors are liable, particularly in 
interpreting anesthesia. 

Vasomotor dilatation of the superficial vessels of the skin may 
lead to the most pronounced perspiration, and rarely an ery- 
thematous blush in affected areas may be seen among the lighter- 
skinned patients. 

Alterations in Reflexes. The patellar reflex may be increased 
for a brief period at the onset of the disease. In all established 
cases it is either decidedly diminished or more frequently entirely 
absent. Altered patellar reflex usually is one of the earliest 
symptoms to appear and among the last to be restored to normal 
after recovery from the disease. 

Circulatory Disturbances. Tachycardia in varying degrees is a 
constant symptom. In mild cases it may be scarcely noticeable 
on resting and only shows an exaggerated reaction from the mildest 
exercise. In more severe cases it becomes a prominent symptom, 
justly causing great anxiety to the patient, who can feel the in- 
creased rate and labored action of the heart. Frequently there is 
precordial pain. The heart symptoms are due to myocardial 
changes, with dilatation more marked on the right side but later 
involving both ventricles. 

Edema and the collection of fluid in the serous cavities to a 
greater or less extent occurs in most cases of the disease at one 
time or another. 

It is not unlikely that the transudation and exudation are de- 
pendent upon some more or less definite factor in the course of 
the disease as yet unknown. ‘The frequent presence of dry atrophy 
as opposed to edema may be a striking symptom throughout the 
course of the disease. ‘The more or less complete transfer from 
“wet” to “dry” varieties in the same patient is not easily explained, 
except by assuming an as yet unknown influence in the etiology 
of the disease. 
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The accumulation of fluid in the pericardium or pleural cavity 
may be sufficient in quantity to cause serious consequences. ‘The 
amount in the abdomen and elsewhere is smaller, but there usuall) 
is some in all serous cavities, at least in acute cases of the disease. 
The edema usually appears first in the feet and legs, hands and 
arms, then the face, and later in severe cases one sees a striking 
picture of general anasarca. Pulmonary edema is not an unusual 
form of termination of the acute disease. 

Fever is not a symptom of beriberi, and when present is due to 
some associated condition. 

The systolic blood-pressure is generally lower in the tropics, both 
among natives and foreign residents, than it is in temperate climates. 
Even taking this fact into consideration the records seem to show 
that beriberi produces a lowering in the systolic pressure. This 
was true in the experimental cases of the disease studied by Strong 
and Crowell. 

Blood examinations by the usual laboratory methods show 
nothing characteristic of beriberi. What departures from normal 
there are may be explained by associated conditions. A number 
of writers have called attention to a relative mononuclear increase 
of varying degrees, but Chamberlain and Vedder and others have 
shown that the relative increase in the lymphocytes is a prett) 
general condition in the tropics. 

Alimentary System. Epigastric discomfort or distress is fre- 
quently an early symptom—sometimes the very earliest in the 
disease. ‘These symptoms are probably due in part to more or 
less disturbances in the duodenum and in part to interference with 
digestion. They may be entirely absent. Nausea and vomiting 
may be distressing symptoms in fulminant cases and are fairl) 
frequent in less serious forms. Diarrhea and other symptoms of 
intestinal disturbances are not important. 

Urinary System. The most important symptoms are the 
variations in the quantity of urine excreted. Frequently in severe 
types the quantity is much decreased, and it may cease altogether 
before death. At times in the dropsical form there may be a 
very marked increase in the quantity of the urine, a change 
usually simultaneous with the reabsorption of fluid from the 
edematous areas. There are no characteristic changes found in 
the urine on routine examination. 

Diagnosis. In endemic zones there is usually no particular 
difficulty in arriving at a diagnosis of multiple neuritis. Unfor- 
tunately only too often the diagnosis of neuritis is accepted as 
synonymous with beriberi. The differentiation between beriberi 
and multiple neuritis of other etiology is not easy to make by direct 
examination, and is only justified after a painstaking and thorough 
investigation into the etiology of each case. 

Beriberi is most frequently confounded perhaps with alcoholic 
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neuritis. This mistake is made easy by the unfortunate state- 
ment so frequently seen that Orientals do not take alcohol. There 
is no greater fallacy in print. The poor people consume very 
poor qualties of cheap spirits, gin or beer, and in addition different 
localities have many different crude methods of preparing alcoholic 
drinks. 

Differentiation from various other cropsies and edemas ordinarily 
is not difficult. However, it seems advisable to call attention to 
the mechanical difficulties encountered in examining the reflexes 
in patients already with much edema, particularly of the legs. 

Prognosis. The mortality rates, as in all other pandemic and 
epidemic diseases, vary greatly as reported from different countries, 
as well as from different localities in the same country. The 
mild form rarely is fatal, but it often changes, and quickly, to a 
more severe one with higher mortality, and this potential danger 
must be recognized. The acute fulminant type is practically 
always fatal. Mortality in the usual form varies from 2 per cent 
to 60 per cent as given by different authors and representing sta- 
tistics from different endemic zones. 

Preventive Measures. Whether considered from a public health, 
social or medical standpoint the prevention of tropical neuritis is 
a large and urgent problem. More than half the population of 
the world live within the endemic zone and the disease must be 
eliminated before great permanent progress will be made in the 
development of many countries. 

Beriberi is essentially a disease associated with ignorance, squalor 
and poverty. The home par excellence of these conditions, and 
therefore the home of beriberi, is in the tropical and subtropical 
belts, with its hundreds of millions of ignorant, superstitious, 
poverty-stricken people who live in tropical filth and lead a hand- 
to-mouth existence without thought or care for the morrow, and 
only too frequently where efforts at improvement are received 
apathetically or are resented. 

The task of providing the essential remedies of better homes, 
better food and ‘cleaner living is a disheartening one. ‘Temporary 
improvement may be achieved in local areas by organized govern- 
ment and other charities, but this further pauperizes the people 
and is an impossible permanent solution on a large scale from an 
economic standpoint. Compulsory control over the lives and 
activities of the people has been employed in places. It is an 
effort of doubtful utility and one certainly not free from danger. 
Permanent results may be achieved only by instilling the attributes 
of thrift, energy, cleanliness and physical development into the 
people. To do this would include the expenditure of large sums 
of money; require a firm, non-political government and the con- 
stant directing influence of skilled advice over a period of several 
generations. ‘The energetic, thrifty, clean-living citizen is at present 
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a tropical exotic, and the propagation of a population of this class 
is unlikely. Certain things, however, may be done, and the most 
important is to secure by the best and most practical means appli- 
cable to any given community such improvement in the food supply 
as is possible. ‘This may be done, as in the Philippine Islands, 
by teaching gardening in the public schools and stimulating the 
cooking and use of good home-grown foods. 

There is no doubt but what “undermilled” rice is a safer article 
of diet than that with all of the pericarp removed, and under 
circumstances where it is practically the sole available foodstuff 
for the poor, every possible effort to secure its use should be em- 
ployed. Enforced use of whole rice may, of course, be employed 
by the military and in prisons and certain other institutions under 
such complete control that the inmates have little to say about 
what they shall do or eat, but compulsion should not be attempted 
among a people who have a voice in their own affairs. The Philip- 
pine experiment illustrates this point: Although red rice is not 
delectable to a rice lover, it might have been made popular, just 
as the Bureau of Education made the use of maize popular, except 
for the great and widespread resentment created by endorsing its 
exclusive use among soldiers, lepers and prisoners. 

Nations holding colonial interests within the endemic zone of 
tropical neuritis can render no greater service to humanity than 
by studying their local problems and applying methods that will 
ensure the universal use of a better and more varied diet than 
exists in those countries at the present time. 

Treatment. ‘The treatment of beriberi is symptomatic and 
specific. The vast majority of patients are too poor to buy medi- 
cines, and when they do succeed it is at the sacrifice of food for 
themselves and perhaps their children. A clean bed in a light 
sanitary room and proper food will cure more of these patients than 
medicine, and it is less expensive. A glass of milk is a better 
“tonic” than all the drugs in the pharmacopeia. 

Among the better-class patients the refined methods of symp- 
tomatic treatment may be instituted. The circulatory, urinary 
and digestive functions should be watched. Strychnin, digitalis, 
atropin and various other heart stimulants have been recommended 
to guard against or relieve existing circulatory or respiratory em- 
barrassment. They are of doubtful value. Absolute quiet in 
bed with an ice-bag over the heart will do much to prevent the 
necessity of treating urgent heart symptoms. Squills, citrate 
of potash and other similar remedies are used to relieve the dimi- 
nution in urine secretion, but are also of doubtful value. Small 
doses of concentrated solution of magnesium sulphate are indicated 
when a laxative is necessary. 

Specific Remedies. Quite a variety of drugs have had from time 
to time more or less vogue as specifies. It may be safely stated 
than none of them has any such properties. 
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Due largely to the researches of Funk, Vedder, Chamberlain 
and many others during the last few years, decided progress has 
been made toward a specific treatment of the disease by the use 
of appropriate foods and particularly by the use of extract of rice 
polishings and other substances rich in “vitamines.”” Some of 
the reports of the results of this method of treatment have been 
overly enthusiastic, but definite progress has been made and a 
sound foundation for further investigation established. 

The extremely grave and widespread infantile type of beriberi 
(taon and many other local names), as well as the multiple neuritis 
of pregnant and parturient women, constitutes one of the most 
interesting and baffling problems in tropical neuritis, which may 
have consideration in a subsequent article. 


CLINICAL DIFFERENTIATION OF EPIDEMIC ENCEPHALITIS, 
ACUTE POLIOMYELITIS, BOTULISM AND CERTAIN 
FORMS OF FOOD AND DRUG POISONING. 


By Grorce E. Esricut, M.D. 


SAN FRANCISCO, CAL. 


Epipemic encephalitis, botulism, certain forms of acute polio- 
myeilitis and cerebrospinal syphilis, wood-alcohol poisoning and 
poisoning by drugs, such as veronal and members of the belladonna 
group present in common involvement of the cranial nerves result- 
ing frequently in considerable diagnostic difficulty. It is the 
purpose of this paper to present a comparison of the various points 
which may be used in differential diagnosis of these conditions. 

Poliomyelitis (Acute Poliomyelitis, Polioencephalitis, Infantile 
Paralysis or Heine-Medin’s Disease) was first described by Jérg 
in 1816, who noted the occurrence of a febrile disease followed by 
paralysis of the limbs and subsequent club-foot. It is hardly 
necessary at the present moment to review the contributions to 
the subject of Heine-Medin, Wickman, Peabody, Draper and 
Dochez, Flexner and Amoss, Webster, Rosenow and many others 
more than to say that the old conception of the disease as expressed 
in the term “infantile paralysis’’ has given way to the recognition of 
the fact that the disease is a general infection in which paralysis may 
or may not occur. It is characterized upon an average by an 
incubation period of variable duration, usually about a week, 
followed by a stage of prodromal symptoms which are at times 
slight and of a very transitory nature and easily overlooked, then 
an acute stage with paralytic manifestations and lastly a period of 
retrogression. The prodromal symptoms are of a very general 
nature and vary from epidemic to epidemic. They may be so 
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slight as to be entirely overlooked, and the first indication of the 
presence of the disease is then a paralysis. Undoubtedly the 
most constant and important symptom of this period is fever of 
an irregular character varying from a slight rise to 103° F. or 
more. Initial chills are infrequent. Profuse sweating has been 
noted by Miiller in 75 per cent of his cases; other observers failed 
to notice any sweating in more than 25 per cent. It is evident 
that this symptom varies considerably. Drowsiness of varying 
duration and intensity may be present; the patient, however, may 
be easily aroused, but is usually found to be then irritable to a 
considerable degree. This irritability manifests itself in an ex- 
pression of fear of being moved or examined, and is associated 
with another cardinal symptom, hyperesthesia of the skin and 
pain on passive motion, specially those motions which cause an- 
terior flexion of the spine—or the legs at the hip-joint and for- 
ward bending of the neck. While retraction of the head is not 
often seen, there is, nevertheless, a tendency of the head to fall 
back when the child is lifted from the bed by the hands, and there 
may be found a stiffness of the posterior neck muscles. Test for 
Kernig’s sign results in pain and resistance of the hamstring muscles. 
‘These pains and stiffened muscles are a result of meningeal irritation 
which occurs in the preparalytic stage. Before paralysis takes 
place there may also be a definite weakness of various groups of 
muscles, as seen in walking or standing. While convulsions are 
quite unusual, muscular twitchings are rather frequently seen. 
The onset of the disease may be manifested by involvement of 
the respiratory tract as seen in an inflammatory reaction of the 
conjunctiva, nose, throat, bronchi or lungs. Regan describes 
at length the mouth and throat findings in his series of cases, and 
calls attention to congestion of the throat as an almost constant 
symptom in the early acute stage accompanied by a varying degree 
of capillary enlargement oii: the faucial mucosa and pharynx. The 
palate, pillars and uvula are a diffused deep red, the soft palate 
a deep red with distinct purple or violaceous tinge; the hard palate 
pink—the more severe the deeper the color. In the severe bulbar 
types in which the prognosis is bad there may be an anemic appear- 
ance of the throat. A mild tonsillitis he finds constant. There 
is never a membrane but spots similar to Koplik’s spots some- 
times are seen. The tongue is heavily covered with a grayish 
or white coating, usually moist, and the tip and edges uncovered 
and slightly redder than normal. The covering is absent in some 
places, so that the red shows through. The five most important 
signs of meningeal invasion are: Neck stiffness with weakness of 
the anterior neck muscles; unwonted drowsiness; hyperesthesia; 
ataxic gait and sometimes muscle twitchings. The first two com- 
bined are almost pathognomonic. In the bulbar type the child 
may be extraordinarily acute or stuporous. Constipation is 
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usually present and also anorexia. Urinary retention may ‘occur 
during the fever; diarrhea with green mucous stools may be a 
predominating feature. Vasomotor disturbances, such as flushing 
of one ear or cheek, may occur. The spinal fluid usually is abnormal 

it may be clear or slightly opalescent, under increased pressure, 
increased cell content and increased protein. If the clinical picture 
be considered with the spinal-fluid findings it may be possible to 
make a diagnosis in the prodromal stage. When paralysis occurs 
the diagnosis offers less difficulty. 

Paralytic Stage. The paralysis may be considered from an 
anatomic point of view as follows: Spinal paralysis; paralysis of 
the diaphragm; paralysis of the intercostal muscles; paralysis 
of the abdominal muscles; paralysis of the neck and back muscles; 
bulbospinal paralysis and rapidly progressive fatal cases presenting 
the symptom-complex of Landry’s ascending paralysis, in which 
death ensues from paralysis of the respiratory organs. 

The spinal paralyses present no special difficulty in diagnosis; 
in the great majority of cases muscles of one or both legs are paralyzed 
and in nearly one-half of the cases the paralysis is limited to the 
legs. Owing to the fact that the phrenic nerve has a large number 
of roots originating from the 3d, 4th and 5th cervical segments, 
paralysis of the diaphragm is comparatively rare, although in 
fatal cases it is usually present, being preceded, however, by 
paralysis of the intercostal muscles. Paralysis of the abdominal 
muscles may take place and is usually difficult of recognition. It 
is necessary to remember that paralysis of the neck and back 
muscles may occur. In the former it is impossible for a patient 
to support the head, which falls helplessly in one direction or 
another. While this condition may resemble the paralysis seen 
in botulism, the differentiation, as a rule, presents no difficulties, 
as in cases of poliomyelitis in which there is paralysis of the neck 
and back. There is generally, also, extensive paralysis of both 
arms and legs. The same may be said of most instances of com- 
bined spinal and bulbar paralysis which are associated with extensive 
lesions involving the arms and legs as well as the muscles supplied 
from the medulla. However, bulbar paralysis may occur without 
the association of spinal paralysis. The facial nerve is the one most 
often affected either in whole or in part. Palsies of the ocular 
muscles, specially the abducens, have been noted, sometimes ex- 
tensive involvement of the eye muscles and even ophthalmoplegia 
externa; nystagmus is rare; involvement of the optic nerve prac- 
tically never o¢curs; phonation and speech may be interfered with 
and swallowing is sometimes difficult. The tongue may be protruded 
to one side, or there may be bilateral involvement with inability 
to protrude the tongue at all. When bulbar paralyses occur in 
conjunction with spinal paralyses they are much less apt to be 
severe or lasting than when they occur alone. Associated with 
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these- high lesions is an ataxia of the arms and legs with exag- 
geration of the knee-jerks and Achilles reflexes and a tendency to 
stiffness of the legs. Romberg’s sign may be markedly present. 
While the exaggeration of the reflexes may be persistent for a long 
time the ataxia rapidly disappears. 

In the rapidly progressive fatal cases the picture of an ascending 
paralysis is presented. The mind is usually clear and the patient 
dies when the diaphragm and the intercostal muscles become 
involved. Just as the occurrence of paralysis of an arm or 
leg may be a very sudden manifestation, so also may a sufficient 
paralysis to cause death occur in a very short time, sometimes 
within five hours. Ordinarily, however, there is at first a more 
or less extensive paralysis which involves either the diaphragm 
or the intercostal muscles followed by an interval of several days, 
then a slow extension of the paralysis until respiration finally 
ceases. Fever is always present in the fatal cases, ranging, as a 
rule, from 101.5° F. to 102.5° F., and sometimes not over 100° F. 
This occurrence of fever with the onset of the disease is in sharp 
contradistinction to the subnormal temperature which occurs in 
the early stages of botulism, fever not being present until a com- 
plication such as bronchopneumonia sets in. In both of these 
conditions, however, the mind is remarkably clear, differing from 
that seen in encephalitis lethargica. In the bulbar paralyses of 
poliomyelitis the mouth secretions are not diminished as in botulism, 
and a frothy saliva fills the mouth and collects between the lips, 
while in botulism the salivary secretion is diminished, as are all 
other secretions, and a thick viscid mucous difficult of expulsion 
fills the throat. 

Cerebral Type. Striimpell, in 1885, suggested the name polio- 
encephalitis for a group of cases of cerebral paralysis in children, 
and pointed out the resemblance to poliomyelitis. The onset of 
the disease was sudden with a febrile initial phase, vomiting, con- 
vulsions and prodromal period, sometimes absent, lasting for 
two or three days, sometimes over a week, marked by rapid con- 
vulsive seizures; after this time the child was found to have a 
hemiplegia which gradually began to improve. The paralysis 
was of the upper segment type without atrophy or reaction of de- 
generation and with exaggerated reflexes. There remained after- 
ward in some of his cases permanent disturbances of cerebral function 
such as athetosis, epileptic seizures, speech disturbances and dimi- 
nution of intelligence. He pointed out that, as in poliomyelitis, 
the lesion was in the gray matter of the cerebrum, the cortex. 
The final proof that typical cerebral paralyses have the same 
etiology as poliomyelitis, in which the transference of the virus 
to monkeys and the causing in them of poliomyelitis has not been 
accomplished, but both a flaccid and a spastic paralysis have been 
found in the same patient and a flaccid paralysis in one member 
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of a family and a spastic paralysis in other members of the same 
family. 

Abortive Types. ‘This is the term applied by Wickman to those 
cases which show the usual prodromal or preparalytic symptoms, 
but which do not develop paralysis. These may be cases which 
run the course of a general infection in which meningeal irritation 
is specially marked or in which pain is a very marked feature, as in 
influenza or cases with predominating gastrointestinal disturbances. 
The serum of these patients acts in the same way that the serum 
of those who develop paralysis does. It neutralizes the virus 
in vitro, and it is interesting to observe that the serum of a patient 
who had been paralyzed thirty years before was still able to 
protect a monkey from the virus of poliomyelitis. Peabody, 
Draper and Dochez in their monograph point out that it is quite 
probable that in the past many of the abortive cases have been 
unrecognized, and in some cases at least the apparent immunity 
of adults may be due to some previous unrecognized attack. 

Epidemic Encephalitis. Epidemic encephalitis, like acute polio- 
myelitis, is a contagious disease due to a filtrable virus that exists 
in the nasopharyngeal secretion and in which the nasopharynx 
serves as a portal of acquisition and dissemination of the disease. 
While the virus may be preserved for a long period of time in gly- 
cerin its virulence is diminished by drying, and while undoubtedly 
it is usually a droplet-borne disease and propagated directly by 
the exhalations of the mouth from one person to another, it is, 
nevertheless, possible that the disease may be carried by insects, 
such as flies, as is also true of poliomyelitis. Like poliomyelitis 
also the possibility of convalescent or immune carriers must be 
considered as a possible and a probable source of the disease. The 
pathology consists typically of microscopic perivascular lympho- 
cytic infiltrations scattered through the basal ganglia and _par- 
ticularly marked in the brainstem; small hemorrhages may occur, 
while visceral manifestations have been observed, such as enlarge- 
ment of the spleen and mesenteric glands and ecchymoses in the 
pleura, pericardium, bladder and stomach. Visceral changes at 
autopsy are very inconstant. The blood examination shows 
nothing characteristic, although a moderate leukocytosis is the 
rule. The spinal fluid shows little or no change, the fluid is clear; 
the pressure is not increased; there may or may not be a slight 
increase of cells (lymphocytes); globulin is usually increased; 
Lange’s colloidal gold test varies. According to Moffitt it may 
be entirely negative, quite frequently moderately luetic and more 
rarely an outspoken paretic one. He remarked that the Wasser- 
mann reaction is uniformally negative except in complicating 
cerebrospinal syphilis. 

A characteristic feature of epidemic encephalitis is the spread- 
out course of the occurrence of the symptoms. This is in sharp 
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contradistinction to the rule in poliomyelitis, in which the entire 
extent of the paralysis may be accomplished in a few hours or 
at most in a few days. In one of my cases after an abrupt onset 
in which there was sudden double vision, gastric disturbances, 
horizontal and vertical nystagmus, unilateral ptosis, optic neuritis, 
inability to stand, lasting an hour or two, the patient improved 
during the course of a week, when a renewal of the symptoms 
occurred with paralysis of the facial nerve that in its turn dis- 
appeared in six or eight days, when suddenly an involvement of 
the hypoglossal took place with marked deviation of the tongue. 
One of Moffitt’s cases died thirteen months after the onset from 
a relapse of the same type of the disease she had had at first. Others 
of his died from twelve days to seven weeks after the onset. 

If one remembers the typical lesions of epidemic encephalitis, 
the small areas of lymphocytic infiltration lying about the blood- 
vessels and that they may occur in any part of the nervous system, 
he may more readily understand the varying combinations of 
symptoms, and if it be assumed that the virus of the disease is 
active within the patient for a varying period of time, sometimes 
for many weeks, the cause of the peculiar progression of the 
occurrence of symptoms will be evident. 

If two or more of the cardinal symptoms of the disease occur— 
that is, a state of lethargy or somnolence, marked asthenia, fever 
of irregular type and cranial nerve palsies—epidemic encephalitis 
should be suspected. The suspicion is strengthened if the con- 
dition has been preceded by influenza. Fever may be slight and 
be entirely overlooked. The palsies most frequently involve the 
ocular muscles; there may be ptosis, more or less complete, strabis- 
mus, lateral and vertical nystagmus, pupillary changes, occasionally 
optic neuritis, all of which may be either unilateral or bilateral. 
Facial palsies occur, sometimes involving a muscle or small group 
of muscles, sometimes giving a Parkinsonian mask-like expression 
to the entire face. Pain, myoclonus and convulsions may occur 
and meningeal symptoms have been noted as dominating the 
picture. The pains may be of extreme severity, sharp, localized 
and extremely intractable; these pains may occur in any part 
of the body, as a finger, ear, in the abdomen, the teeth, the eye or 
elsewhere. They frequently precede myoclonus and usually stop 
when the myoclonic jerking of the muscles begins. Convulsions 
due undoubtedly to cortical irritation may be the initial symptom 
or may occur later in the disease. In mild cases somnolence may 
not be very marked, but, as a rule, lethargy distinguishes it from 
the mental condition of poliomyelitis or botulism. A varying 
degree of optic neuritis further distinguishes it from these two con- 
ditions. 

Botulism. Botulism is a state of intoxication which follows 
the ingestion of the toxins produced by Bacillus botulinus, either 
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type Aor B. It can be mistaken for methanol poisoning, epidemic 
encephalitis and cerebrospinal syphilis. Its symptoms usually 
occur from twelve to twenty-four hours after eating food con- 
taining the botulinus toxin, and may be preceded by gastrointestinal 
disturbances, particularly in the more severe and fatal cases. 
Symptoms may occur as early as two hours after or may be delayed 
for two or three days or even longer in making their appearance. 
One case has been reported nine days after and another as late 
as fourteen days, but these are indeed unusual. 

The symptoms are classified as follows: 

1. Arrest of secretions or hypersecretions of saliva and mucous 
secretions of the mouth and pharynx. 

2. Ophthalmoplegia, externa and interna, more or less complete 
(blepharoptosis, mydriasis paralysis of accommodation, diplopia, 
strabismus). 

3. Dysphagia, aphonia and rebellious constipation, urinary 
retention. 

4. General weakness of all voluntary muscles. 

5. Absence of fever and disturbance of sensation and absence 
of impairment of intelligence. 

6. Respiratory difficulties and circulatory troubles, which fre- 
quently result fatally more or less rapidly from bulbar paralysis. 
There is more or less incoérdination of muscular movements of 
the arms and legs, difficulty in picking up small objects, ataxic 
gait, usually no abnormalities of tendon reflexes. 

The patient complains chiefly of double vision, of weakness, of 
difficulty in walking. There is pronounced difficulty in swallow- 
ing and in the expulsion of the thick, viscid, glairy mucus which 
accumulates in the throat. Agonizing strangling spells resulting 
in marked cyanosis are of frequent occurrence and often cause 
death, due to involvement of the respiratory muscles, either inter- 
costals or the diaphragm, or both. There may be a sensation 
of great weight or pain in the chest and marked difficulty in breath- 
ing. The constipation is due to paralysis of the muscles of the 
wall of the intestines and may resist all efforts to overcome it for 
quite a number of days. The diagnosis, especially in sporadic 
cases, may be a matter of considerable difficulty. It may be 
confused with acute poliomyelitis, but there is an absence of pro- 
dromal symptoms, absence of fever, and in by far the greater 
number of instances of poliomyelitis there occurs definite paralyses 
of groups of muscles in the extremities. The posterior muscles 
of the neck in botulism, or indeed all of the muscles of the neck, 
may be paralyzed, so that the head has a tendency to fall forward. 
The patient frequently uses his hands to move his head. In 
poliomyelitis there is a stiffness of the muscles of the back of the 
neck and a weakness of the anterior muscles, with a tendency for 
the head to fall backward. There is also a varying degree of 
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pain on movement in poliomyelitis. In poliomyelitis the mouth 
secretions are not diminished. The pupils are widely dilated in 
botulism. 

In differentiating botulism from cerebral spinal syphilis the 
difficulties may be very great, but manifestations of the latter are 
so generally well known that it is not deemed necessary to more 
than call attention to the resemblance of the two conditions. 

Poisoning by drugs of the belladonna group (belladonna, stra- 
monium, hyoscyamus) show inhibition of secretions and dilation 
of pupils as occurs in botulism. In belladonna poisoning mild 
cerebral symptoms regularly occur. The face and neck are flushed 
either uniformly or in blotches; there is an erythematous eruption 
of the throat and sometimes generally over the skin resembling 
that in scarlet fever; the respirations are rapid and deep; the 
arterial pressure is above normal and the patients -pass into a 
chattering delirium with confusion or even into a maniacal con- 
dition; there may be a rise of several degrees of fever. Con- 
centrated urine dropped into a cat’s eye will dilate the pupil. In 
the final stages the heart fails, the blood-pressure is low and death 
takes place from failure of respiration. 

Curare, a South American arrow poison, produces death by 
respiratory paralysis, as does also conium or poison hemlock. 
Socrates noted while dying of this poison that there was a paralysis 
with slight numbness beginning in the toes and gradually ascend- 
ing until it involved the trunk. Gelsemium acts peripherally like 
conium, but is more depressing centrally. It has an atropine-like 
action on the pupil and accommodation. 

Veronal Poisoning. I have seen two patients undoubtedly suffer- 
ing from veronal poisoning, one of which resembled encephalitis. 
She showed after the ingesting of 105 grains of veronal over a course 
of four days marked double ptosis, double vision, pronounced 
lateral nystagmus (except when the eyes were at rest), negative 
pupils, normal reaction to light and distance, no paralysis of cranial 
or other nerves, no retinal changes, no gastrointestinal disturb- 
ance, no diminution of secretion. 

Methanol or Wood Alcohol Poisoning. Since the advent of 
prohibition there has arisen a formidable mass of literatiire upon 
this subject. In acute methanol poisoning there occurs: (1) 
Unconsciousness terminating either in death or recovery of mentality 
before twenty-four to forty-eight hours; (2) cyanosis; (3) pupils 
equal and enlarged, sometimes widely dilated with sluggish reaction 
to light; (4) respirations slower than normal, ten to twenty per 
minute; temperature, 98.6° to 100° F. Chemical analysis of 
early catheterized urine may show presence of formaldehyde; 
the stomach content may contain methanol. The most striking 
evidence of this poisoning is blindness, due to optic neuritis fol- 
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lowed by atrophy, which has been known to occur after the 
ingestion of so small a quantity as a teaspoonful or two. 

Acute methanol poisoning may present: (1) A mild intoxication 
with some dizziness, nausea and mild gastrointestinal disturbance 
followed in a few days by recovery, but occasionally resulting in 
more or less serious damage to vision; (2) more pronounced 
effect with marked dizziness, outstanding persistent nausea, more 
or less severe gastroenteritis, dimness of vision frequently in- 
creasing to blindness; (3) overwhelming prostration with coma 
and death. The patient invariably dies in an unconscious con- 
dition, or having regained consciousness suffers relapse and death 
follows shortly. Generally will be witnessed in severe methanol 
poisoning what appears to be the ordinary effects of alcoholism— 
vertigo, nausea, cloudiness of mental functions, exaltation of ideas, 
general malaise, muscular incodrdination and disturbance of 
vision; blindness may take place very suddenly. The condition 
of the optic nerve and the mental condition should clearly dif- 
ferentiate it from botulism and poliomyelitis. 

Poison from decomposed fish and shell fish bears resemblance 
to botulism, but the symptoms of poisoning follow more quickly 
after ingestion of food, is marked by predominating gastrointestinal 
disturbances and the well-known skin manifestations, specially 
urticaria. 

Conclusive proof of the diagnosis of botulism rests in the recog- 
nition of the presence of the toxin of bacillus botulinus or the dis- 
covery of the organism itself, which is always present in the con- 
taminated food. The suspicious food and the containers of it 
should be carefully searched for and subjected to bacteriologic 
tests such as described by Meyer. Inasmuch as the toxin of 
type A, which commonly gives trouble in the United States, is 
poisonous to chickens, Graham has suggested the feeding of sus- 
pected material to chickens, which will show characteristic mani- 
festations of botulism. It should be remembered that the in- 
gested food may remain for many days in the stomach and in the 
intestines of the patient. This fact should be taken advantage 
of in examining the intestinal content of the patient as well as the 
stomach content for bacillus botulinus and for its toxin. 
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THE STATUS OF EXERCISE IN THE TUBERCULOUS CONSID- 
ERED FROM A NEURO-MUSCULAR VIEWPOINT. 


By FRANK Porter M.D., 


LOS ANGELES, CAL. 


Ir is the purpose of this paper to record the more important 
mechanistic changes incident with physiologic exercise, and at the 
same time to parallel the maladjustments as they occur in the 
individual who is suffering from an active tuberculosis. 

Muscular exercise should be considered from the standpoint of a 
neuro-muscular system, and we should ever bear in mind the con- 
tinual adjustments which are occurring in the respiratory and 
circulatory mechanism. Exercise produces a subconscious con- 
centration of energies of the higher nerve centers, and it is this 
expenditure which we must conserve. Furthermore, an improper 
conception of its character will be attained if it is considered as a 
purely muscular act. For a person to enjoy muscular exercise it 
is necessary that the movements of the skeletal muscles and those 
of the respiratory and circulatory system should be coérdinated 
and integrated into a unit, as they are indissolubly linked together. 

Exercise is purely an outward expression of neurogenic action, 
and when once it is initiated, the different processes then occur in 
sequential order until the action resembles a machine; and con- 
sidered from this viewpoint it is not difficult to understand that 
inefficiency of any part of the mechanism would inevitably spell 
defeat. 

A man’s nervous organization is as important as his muscular 
development, and his ability for performing muscular work is not 
altogether gauged by the size of the musculature. As a rule the 
heart is the limiting factor which gauges exercise. Every voluntary 
movement adds to the work of the heart: (a) by increasing the 
output because the larger venous inflow; (b) the blood is expelled 
against a higher arterial pressure. 

The source of muscular energy is to a large extent derived from 
carbohydrates and fats, and the belief that protein furnishes a 
portion of energy has long been abandoned. The conversion of 
potential into kinetic energy involves the liberation of lactic acid, 
which is an intermediary product of carbohydrate combustion. 
During the process of muscular exercise lactic acid is oxidized 
within the muscle, if the exercise is not too violent; in event that it 
is strenuous it then escapes into the blood stream. 

It might be well at this point to introduce the method we employ 
in all cases of active disease. Every case is immediately placed 
in bed, the period of rest is variable, and not infrequently we find 
it necessary to confine cases to the prone position from eighteen 
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months to two years. All trays are served in bed, and the only 
exercise permissible is toilet exercise. If there is one single factor 
which has enhanced the results in the last few years it has been 
the proper appreciation of rest. It is our plan to carry rest to the 
n’th power, and I am of the opinion that our results would be some- 
what hastened if we insisted that the patient maintains the prone 
posture and not be allowed the laxity of sitting up in bed for long 
intervals. 

From the foregoing remarks the influence of attitude may seem 
superfluous to the reader, but even a change of position from lying 
down to sitting or standing has a definite effect on both the con- 
sumption of oxygen and the pulse-rate. There is an approximate 
increase in the pulse-rate of 25 per cent and an increase in oxygen 
consumption of 20 per cent. This can be explained on the assump- 
tion that a greater number of impulses are coursing from the cerebral] 
cortex to the bulb, or, in other words, utilizing the same mechanism 
brought into action as that occurring at the outset of exercise. 
Furthermore, very little energy is necessary when lying down, but 
if allowed to walk it requires 100 per cent more expenditure. 

At the outset of exercise impuises pass from the higher centers, 
and probably mainly from the motor area of the cerebral cortex to 
the medulla. The irradiation of impulses which occur stimulates 
the vasomotor, respiratory and cardio-inhibitory center, raising 
blood-pressure and increasing pulse-rate and respiration. Simul- 
taneous with this impulses are sent to the skeletal musculature via 
the pyramidal tracts and down the cord through the lateral splanch- 
nic motor-cell columns to the V-XII thoracic segments, producing 
a constriction of the splanchnic area. With a contraction of the 
skeletal muscles and a forcing of the blood from the splanchnic area 
there is an increased venous pressure, and also the diastolic volume 
of the heart is greatly increased. When once exercise is thoroughly 
instituted the muscles squeeze the blood from the smaller capil- 
laries into the larger veins and in this manner act as a subsidiary 
pump. 

Coincident with muscular contraction lactic and carbonic acids 
are formed, also acid metabolites. It seems that in almost every 
type of exercise the oxygen supply is inadequate for complete 
oxidation, and particularly lactic acid makes its entrance into the 
blood stream, which immediately affects the hydrogen-ion concentra- 
tion of the blood. There is an equilibrating force which now comes 
into action and the “ buffer substances”’ or alkali reserve of the blood 
attempts to equalize the condition—that is, the lactic acid reacts 
with the plasma bicarbonate forming carbonic acid. Carbonic 
acid in solution acts as an acid, and this produces an increased 
pulmonary ventilation by its action upon the respiratory center. 
By increasing the pulmonary ventilation additional work is thrown 
upon the heart, as the output of the heart is directly proportional 
to the consumption of oxygen. 
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It is our observation in tuberculosis that a high-grade toxemia 
may exist without the presence of temperature. ‘Toxemia in itself 
changes the chemical composition of the blood by raising hydrogen- 
ions, and this favors necrosis of tissue. Exercise in the individual 
actively tuberculous plus a moderate grade of toxemia can attain 
but one end, and that is tissue-destruction. 

I am of the opinion that healing is greatly facilitated when the 
hydrogen-ion concentration of the blood remains as nearly as possible 
ata normal level. It is a notorious fact that a portion of the healing 
which occurs in tuberculosis is due to the deposition of lime salts; 
especially is this true if there have been areas of caseation. If some 
condition, such as exercise, is superimposed upon this preéxisting 
condition, then the reaction of the tissues swing toward the acid 
side, with a depletion of “buffer substances”’ in the blood. Hence 
the healing is delayed, as it is dependent in a measure upon the 
alkaline salts. 

Bradley and Taylor! have put forward the view that the hydrogen- 
ion concentration within the tissues is animportant factorin the build- 
ing up or breaking down of tissues, as the case may be. They have 
adduced evidence that when the reaction of the blood swings toward 
the acid side reserve protein is transformed into “available protein,” 
and this undergoes autolysis. They are of the opinion that a greater 
blood supply and a more complete removal of acid products may 
reverse the process and lead to a laying down of reserve protein and, 
therefore, to growth of the cell. This view is very suggestive that 
the tissues are quite susceptible to the medium in which their activi- 
ties are carried on. It is quite plausible that a shifting in the point 
of equilibrium would bring about autolysis on the one hand and a 
synthesis of tissue on the other. 

In the early phase of exercise the higher centers are utilized to 
great advantage, but later these changes are produced by chemical 
means. ‘The hydrogen-ion not only acts upon the respiratory center 
but it also lessens the tone of the arterioles and capillaries and main- 
tains an adequate supply of oxygen to the part. Furthermore, it 
accelerates the dissociation of oxyhemoglobin to the muscles and 
acts upon the vasomotor center. 

Maladjustments of the cardio-respiratory mechanism produce 
interesting symptoms. Practically every symptom which occurs is 
explainable either upon a mechanic or neurogenic basis. One of 
the dominant features evidenced by ill-advised exercise is the 
rapidity of the heart, and frequently the patient becomes extremely 
cautious because of the palpitation. It is fair to assume in any 
chronic disease in which there is wasting of musculature that the 
nutritive condition of the heart must also suffer. In many cases of 
tuberculosis the heart has undergone a physiologic atrophy, due to 
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a lessened venous inflow. Primarily this is caused by costal inspira- 
tion, which lowers arterial pressure. As a sequel to the above we 
would expect a loss of contractile power of the heart, and such does 
occur, due to ventricular thinning. When exercise is instituted in 
these individuals the mechanical pumping action of the peripheral 
muscles squeeze the blood from the smaller vessels into the great 
veins, raising venous pressure and increasing the diastolic volume 
of the heart. The heart now dilates to its physiologic limits, but 
with some loss of contractile power it is unable to empty itself at 
the end of systole. To maintain the minute volume it is necessary 
that compensation occur, and this is effected by an acceleration 
of the pulse-rate or palpitation. 

The early coérdinating mechanism of exercise sends impulses via 
the descending tracts in the cord to the stellate ganglion, thus 
activating cardiac musculature and also to the vagal center produc- 
ing a lessened tone. There are many cases, especially the incipient 
type, in which the palpitation is purely neurogenic. Furthermore, 
it is well to bear in mind the effects of costal inspiration and its 
relation to arterial pressure. It is not an uncommon occurrence in 
our cases for the pressure to drop below 100 mm. Hg and frequently 
below 90 mm. Markwalder and Starling? have shown that the 
coronary circulation is dependent upon the tone of the coronary 
vessels, but to a greater extent upon arterial pressure, and in the 
event that the pressure falls below 90 mm. Hg the blood supply 
is inadequate for the nutrition of the heart. The type of case 
which is most liable to show this is one in which fibrosis is 
extensive, and there is an associated pleuritis from apices to base. 
The heart being unable to adjust itself to this environment will 
attempt compensation and dilatation follows, which is the closing 
act in practically all forms of pulmonary tuberculosis. 

Rise in body temperature during exercise is dependent upon the 
severity of the exercise. It is not uncommon to record a physiologic 
rise of 102°F. Loss of heat isdependent upon the outside temperature, 
humidity, presence or absence of winds and the nature of clothing 
worn. Dissipation is hastened in the patient who is lean and sparse, 
but a great deal slower in one possessing a large amount of sub- 
cutaneous tissue. Rise in the temperature of the body heightens 
the excitability of the nervous system and hastens metabolism. 
Physiologic rise involves carbohydrate and fat oxidation while a 
pathologic elevation produces protein destruction. Recent meta- 
bolic findings have shown that protein oxidation is not as great as 
we were formerly taught. 

As impulses leave the cerebral cortex there is a wide distribution 
both supra- and infrasegmentally, and while a great many spend 
their momentum upon volitional control, an equal number activate 


* A Note on Some Factors Which Determine the Blood Flow Through the Coronary 
Circulation, Jour. Physiol., 47, 275. 
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those structures supplied by the vegetative system. During this 
dissemination stimuli are sent to the central sympathetic apparatus 
(Edinger) located in the midbrain and then migrate down the 
lateral splanchnic column, stimulating motor cells of sympathetic 
division and thereby producing a peripheral vasoconstriction and 
lessened dissipation of heat. Any impulse reaching the tuber 
cinereum, corpus striatum or any of the subsidiary thermogenic 
centers would produce a like result. 

Those endocrine structures receiving a similar nerve supply 
become activated to a greater extent, and this probably accounts 
for the increased metabolism. Furthermore, the destruction of any 
foreign protein paraenterally shows a predilection for this particular 
division of the nervous system. Temperature should be considered 
as a beneficial phenomenon, and is simply the war that is being 
waged between the tubercle bacilli and the specific proteolytic 
enzymes generated by the tissues, and only by this procedure can 
organisms be annihilated. No longer should it be considered as a 
distinct entity, and we should bear in mind the numerous extraneous 
factors which may either cause elevation or depression, and remem- 
bering that toxemia is only one cause which provokes pyrexia. 
There are a great number of individuals who are distinctly sympa- 
thicotonic, and temperature in their respective cases is of least 
import. 

When the activity within the lung has become quiescent the 
patient is then allowed to sit up, beginning with ten minutes each 
day and increasing ten minutes until they are sitting up either three 
or four hours. Exercise is then instituted, and the type most fre- 
quently resorted to is walking. Why should walking be given the 
preference over other forms of exercise? We unconsciously attempt 
to prescribe some form of exercise which is the most economic from 
the viewpoint of nerve expenditure. Every individual is trained 
in walking, and by utilizing this fact they receive the optimal 
benefit, and at the same time we are conserving the nervous system. 
Useless and ineffective movements are eliminated when we prescribe 
an exercise with which the patient is accustomed. 

Every case should be individualized relative to exercise and never 
force walking to the point of fatigue. In the event that the patients 
complain of tiring no additional exercise should be indulged in until 
they are able to carry out their prescribed distance with comfort. 
The causation of the sensation of fatigue is rather obscure. Mosso 
long ago stated that “nervous fatigue is the preponderating phe- 
nomenon and muscular farigue also is at the bottom an exhaustion 
of the nervous system.” ‘There appear, however, to be two types 
of fatigue: one arising entirely within the central nervous system 
and the other in which fatigue of the muscles is superadded to that 
of the nervous system. 

It has been suggested that fatigue may be produced by exhaustion 
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of the store of energy within the muscle and the clogging of the 
muscular machine by the metabolic products. During exercise the 
steady outflow of impulses to the muscles, the complex neural 
processes involved in any voluntary movement and the focussing 
of the attention upon the exercise must involve considerable expendi- 
ture. Hence it is easy to see that fatigue could be induced with 
very little exercise unless the walking is carefully gauged. 

I have attempted to visualize exercise from a different phase than 
it is usually attacked and to appreciate the significance of the 
various symptom-complexes which may be produced in conse- 
quence of a pathologic process affecting the lungs. 


POSTOPERATIVE MASSIVE COLLAPSE OF THE LUNGS. 


By F. J. Hirscusorck, M.D., 


THE DULUTH CLINIC, DULUTH, MINN. 


RATHER singularly the subject of massive collapse of the lungs 
as a postoperative complication has scarcely been mentioned in 
American medical literature up to the present time, and only by 
English or Canadian authors. The importance of its consideration 
is accentuated by the fact that it undoubtedly occurs very com- 
monly both in civil and military practice, and also because it is 
frequently confused with other more or less common postoperative 
pulmonary complications such as pneumonia, pleuritis, pleural 
effusions, ete. 

Attention was first drawn to the occurrence * massive coilapse 
of the lungs by W. Pasteur,' who cited 34 cases as occurring with 
postdiphtheritic paralysis of the diaphragm or other accessory 
respiratory muscles in 1890. It is interesting to note that Pearson- 
Irvine, in 1876, made the observation on cases which undoubtedly 
were cases of massive collapse, “ That the physical changes observed 
in the lungs were the result of paralysis of the muscles concerned in 
the elevation and expansion of those parts.’ In a later series of 64 
cases of postdiphtheritic phrenic paralysis, with 15 fatal results 
and with autopsies on 8 of these, Pasteur was able to demonstrate 
the gross pathology in 5, the others proving to be cases of broncho- 
pneumonia. The cases were all bilateral, in a more or less advanced 
collapse, and all presenting the same characteristics en grosse, the 
parts being entirely devoid of air, of a deep, definitely circumscribed 
blue color and sinking entirely in water. Pasteur noticed the simi- 
larity in the symptomatology between numerous clinical cases de- 
veloping postoperatively and these cases of postdiphtheritic paralysis 


1 Internat. Jour. Med, Sc., 1890. 
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with collapse of the lungs. In 1908, in the Bradshaw lecture before 
the Royal College of Physicians, he drew attention to the condition, 
since which time he has encountered an increasing number of these 
cases and a corresponding diminution in those of postoperative 
pneumonia.? The clinical features were accurately described, the 
diagnosis elaborated, and in 1914 he published an article drawing 
attention to its frequency. Of 201 lung complications out of 3559 
cases, in the Middlesex Hospital between 1906 and 1910, he found 

2 cases of massive collapse, with 1 death; in frequency less than 
pneumonia, bronchitis or dry pleurisy, but more common than 
embolism, abscess or pleural effusion. It was found to occur with 
all methods of anesthesia, and occurred following operations on all 
areas of the abdomen. 

About the same time Pasteur wrote his contribution in 1914, 
Dingley and Elliott® published an article in the Lancet, inspired by 
Sir Rickman Godlee, who showed them several cases encountered 
in his practice. During a period of two years the writers observed 
11 cases, all of which followed abdominal operations. Their 
contributions to the literature is noteworthy chiefly on account of 
their consideration of the possible causes of this condition. They 
recalled Lichtheim’s‘ observations, made in 1878, in which he had 
produced a condition similar, in rabbits by introducing laminaria 
plugs into the bronchi, resulting in a collapse of the lung tributary 
to the bronchus, which was the subject of the experiment. The 
alveoli were passively closed by absorption of the air content into 
the circulating blood, producing thereby a negative pressure, causing 
the neighboring organs to be dislocated. Dingley and Eliott 
conclude that in man, in addition to the comparative immobility of 
the thoracic wall, secretion blocks the smaller bronchioles, with the 
result that collapse ensues, just as in Lichtheim’s animal experi- 
ments. Pasteur postulated an active collapse of the lungs, with an 
absence of any obstruction to the air passages, which he thought 
was induced by reflex inhibition of the diaphragm. He believed 
the collapse, to put it simply, to be due to alveolar expulsion rather 
than alveolar absorption. 

Rose Bradford® devotes a chapter to the consideration of this 
subject in a.recent System of Medicine, in which he refers largely to 
previous articles written by him in 1918-1919.5 His experience was 
largely with military practice, with a large incidence, particularly 
in gunshot wounds of the chest, in which injuries he believes it 
occurs in 5 to 10 per cent of the cases. He points out that in gunshot 
wounds of the head or arms massive collapse has not been known to 
occur, but is occasionally seen as a complication in wounds of the 

2 British Jour. Surg., vol. 1. 
3 Lancet, London, May, 1914. 
4 Arch. f. exper. Path. u. Pharmakol., 10, 54. 


5 Oxford Loose-leaf Medicine. 
6 Quart. Jour. Med., 1918-1919. 
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buttocks, pelvis and thighs, assuming therefrom that the degree of 
immobilization is a factor in its production. 

Briscoe,’ in 1920, emphasized the effect of deficient respiratory 
excursion and a recumbent posture in causing diaphragmatic 
fixation with pleuritis, and coincidently pulmonary deflation. 

Recently, Secrimger* in his article speculates on the various 
theories heretofore promulgated regarding the causation of massive 
collapse, and adds his belief that the lesion is probably due to an 
abdominal interference with the vagus control, causing a contraction 
of the muscular elements of the lung, aided by the subsequent 
collection of mucus in the bronchi sufficient to prevent the egress of 
air and leading to absorption of the alveolar air content and ulti- 
mately collapse. His article is interesting, particularly on account 
of the roentgenographic studies, which in some of his cases show 
most extravagant alterations in the relationship between the 
intrathoracic organs. 

It is my belief that various factors may produce the lesion and that 
they are probably never entirely single, except in postdiphtheritic 
paralyses, in which the immobility of the diaphragm is so extreme 
as to be strikingly conclusive as to its being the cause. One must 
bear in mind that on the one hand Lichtheim’s experiments are 
difficult to refute with his careful experimental technic, whereas on 
the other hand the evidence offered by postdiphtheritic phrenic 
paralysis is equally incontrovertible. There is no doubt that the 
recumbent position, as emphasized by Rose Bradford and Briscoe, 
is an important subsidiary factor as well as deficient aération of the 
lungs. It is probable that in civil practice the incidence is more 
common in abdominal surgery, leading to more or less fixation of 
the diaphragm, due to a reflex inhibition, with an effort to cause a 
splinting action on account of the neighboring trauma. The theory 
that the recumbent posture is a factor is corroborated by the non- 
occurrence of massive collapse in injuries not requiring immobiliza- 
tion of the body such as injuries to the head and arms, as observed 
by Rose Bradford. The admonition to take deep breathing exer- 
cises systematically after operations would not only promote 
aération of the more distal parts of the bronchial tree, but would 
also tend to reduce the immobility of the perithoracic musculature. 
I think it reasonable to assume that with the lack of mobility in the 
accessory muscles of respiration and the diaphragm, pulmonary 
expansion and retraction are necessarily limited. Mucus is formed 
and not expelled, causing an obstacle to the ingress of air into the 
smaller bronchioles, leading to ultimate alveolar absorption of the 
air into the circulation. 

Bronchial obstruction, therefore, and muscular immobility tend 
to bring about this condition, one factor or the other predominating, 


7 Quart. Jour. Med., 1920. 
8 Surg., Gynec. and Obst., No. 6, 32. 
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however, in individual cases, leading to alveolar absorption, and 
finally the condition of massive collapse. 

The extent and the site of involvement in massive collapse vary 
considerably. In most cases there is only a partial involvement of 
one of the lower lobes of the lungs; in others the condition is more 
extensive, involving a whole lobe or even an entire side. It is 
rather frequently bilateral. The noteworthy feature is the fact that 
in unilateral trauma collapse occurs not only on the side affected 
but oftentimes on the contralateral side, as was pointed out by Rose 
Bradford and others. 

Physical Signs and Symptoms. ‘The physical signs and symptoms 
of massive collapse are so distinctive that it is curious that the 
condition has not been recognized more commonly and described 
more frequently. A careful study of the case will make differentia- 
tion from conditions simulating it very easy. The exciting factor 
varies a great deal, and any trauma, either accidental or otherwise, 
necessitating more or less immobilization of the body may bring 
about the condition. It has been known to follow all methods of 
anesthesia, has occurred with local anesthesia and without any 
anesthesia at all. Aside from military practice I believe that in 
civil life it will be found that abdominal operation is the most 
frequent cause of the condition, on account of its immediate effect 
in requiring immobilization, producing immobility of the diaphragm 
and deficient aération of the lungs. The condition may develop 
within a few hours or as late as one week after the exciting trauma. 
The onset is sudden, the course either rapid or at times protracted 
and resolution either prompt or slow. ‘The degree of temperature 
is usually very moderate, but may be as high as 103° or 104°F, the 
coincidence of inflammatory phenomena probably influencing the 
height of the temperature curve. The respiration rate is increased 
by the immobility of the affected part, by an accompanying pleuritis 
or by toxic conditions incident to inflammatory complications. 
The pulse-rate is found to be more or less in direct relationship with 
the respiratory and thermic changes, but is less marked in uncompli- 
cated cases, as would be naturally inferred. 

On examining the chest one is impressed by the diminished or 
absent excursion of the chest wall over the affected area. The 
cardiac impulse is displaced toward the affected side and is as 
marked in the left-sided cases as in those occurring on the right side, 
the apex having a tendency to tilt outward and upward, so that the 
apex-beat may be felt in the axilla. In right-sided affections the 
impulse may be felt at the tip of the sternum or to the right of it. 
These signs are corroborated by roentgenographic study, the heart 
retraction being most marked, the dome of the diaphragm ascending 
to an unusual degree and the pulmonary area appearing partially 
or totally collapsed. In bilateral affections the displacement of the 
heart is absent, but the high position of the diaphragm and the 
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collapse of the lungs are easily manifest. On palpation the inter- 
costal spaces on the affected side are found to be narrowed, leading 
to a relative approximation of the ribs. The percussion note over 
the affected area is dull and may approach flatness. Rose Bradford 
points out that in left-sided cases the lower part of the chest wall is 
highly resonant, due to the abnormally high level of the diaphragm, 
the liver interfering with this symptom in right-sided cases. Breath 
sounds and fremitus are usually increased, sometimes enormously 
so, but may be diminished or absent. The transmission of voice 
sounds may be so intense as to approach whispered pectoriloquy. 

Bronchophony was present in all of my cases, and in no case was 
there diminution of the breath sounds or fremitus. No doubt the 
alteration in the transmission of sounds is due to the relative proxim- 
ity of the affected area to sound-conducting bronchial tubules. 
Rales are usually absent in the early stages, but supervene as the 
case progresses, probably due to a bronchitis, resolution or an 
occasional pneumonia developing. In a great many cases a pleural 
friction rub is plainly audible. In the later stages of the condition, 
when expectoration is rather profuse and resolution occurs, rales are 
more frequent. As resolution occurs the heart gradually returns to 
its original position, the lungs slowly expand and the diaphragmatic 
dome flattens out. 

The extent of the symptoms and the ease of recognition depend, 
of course, upon the amount of lung tissue involved and as to whether 
the condition is unilateral or bilateral. It is readily understood 
also that the influence of the condition on the patient’s economy 
is dependent largely upon complicating factors as well as upon the 
extent of the lesion. Dyspnea may be moderate or extreme, as it 
usuaify 1s in bilateral cases. The cough is slight, as a rule, in the 
beginning, with a rather scant expectoration, but in the later stages 
it is accompanied by an expectoration Wi: profuse mucopurulent 
sputum. My experience bears out the previous ‘ti>servation that 
the sputum is rarely or never bloody—an important consideration 
in the differentiation between pneumonia or infarct and collapse. 

_ Bronchitis, pleurisy and pneumonia are recognized as compliica- 
tions. Effusion has been known to follow pleurisy. A differentii?- 
tion must be made between pneumonia, hypostatic congestion oi 
the lungs, embolus, infarct, pleuritis (with or without effusion), ‘ 
hemothorax and massive collapse. When one bears in mind the’ 
outstanding pathognomonic signs of massive collapse, confusion 
with other conditions is difficult. One must bear in mind that the 
affected side is retracted and does not expand with inspiration. 
rhe diaphragmatic and cardiac displacement is extreme and the 
general symptoms invariably less severe than with pneumonia or 
embolus. The very marked dulness, the extreme increase in the 
breath sounds (as usually noted), the scant expectoration, the 
comparative absence of constitutional signs in the non-occurrence of 
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complications, accompanied by displacement of the heart and dia- 
phragm and roentgenographic studies, easily establish the diagnosis. 

The prognosis is invariably good, but bilateral cases, or cases 
affecting more than one lobe, are more apt to be fatal, particularly in 
debilitated subjects. 

A brief case report of the cases occurring in our practice is sub- 
mitted, chiefly because of the interesting autopsy findings in the 
fatal case: 


Case I.—Mrs. D., aged thirty-eight years, was admitted to 
St. Mary’s Hospital, Duluth, November 19, 1920. Her general 
condition was good. 

She was operated upon November 20, by Dr. W. A. Caventry, 
for the removal of an ovarian cyst and appendix. The gall-bladder 
and stomach were examined and were found normal. Her tempera- 
ture before operation was 98.6°F. and the leukocyte count 9000. 

November 22 (two days after the operation) the pulse rose rapidly 
from 90 to 130 and the temperature to 101°F. The temperature and 
pulse varied little from this day until November 25, when there 
was a gradual reduction, day by day, until normal on November 28. 
The leukocyte count on November 22 was 21,200 and on November 
25 it was 14,600. 

Physical Findings. There was limitation of motion on breathing 
of the left side of the chest. There was marked dulness over the 
lower lobe of the left lung. Bronchial breathing was present over 
the area of dulness and no rales were heard. The left border of the 
heart extended nearly to the axillary line and the apex-beat was 
felt in the fifth interspace, 5 cm. outside the nipple. 

There was no change the following day except that the bronchial 
breathing was further increased. 

November 25, when the patient’s condition was better, the 
left border of the heart had approached its normal position, the 
bronchial breathing had become vesicular and mucous rales were 
heard. 


Case II.—Mr. W., aged forty-nine years, was admitted to St. 
Mary’s Hospital, Duluth, June 23, 1921, with an acute appendi- 
citis. The temperature was 100°F. and the leukocyte count was 
20,000. 

He was operated on the same day, by Dr. T. L. Chapman. A 
gangrenous appendix was removed and was closed without drainage. 

June 24, the day following the operation, his temperature rose to 
102°F. and the pulse to 110. The patient was apparently distressed. 
Examination of the chest showed an area of dulness, approaching 
flatness, corresponding to the lower right lobe. Moderate bronchial 
breathing with increased transmission of whispered sounds. The 
left border of the heart was displaced to the right about 6 cm. 
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The following day the patient’s condition was about the same, 
but the temperature had risen to 104°F. and the pulse to 120. The 
physical signs were the same. There was still an absence of any 
rales. In the evening of June 25 the temperature dropped to 
99°F. and the pulse to 85; the patient was apparently much better. 

The following morning the right lower chest was resonant, a few 
rales were heard and the heart approximately was in the normal 
position, 


Case III.—Mr. E. J. M., aged forty-eight years, was admitted 
to St. Mary’s Hospital, Duluth, April 2, 1921, and was operated 
on April 6 for a chronic duodenal ulcer. An appendectomy and 
posterior gastroenterostomy were done. 

April 8 the patient suddenly developed acute respiratory distress, 
with moderate cyanosis. The temperature at that time was 99°F. 
and the pulse was 110. 

April 9 his temperature was 101°F.; pulse, 140; respiration, 38. 
Physical examination showed the patient to be in severe distress, 
with difficulty in breathing and in an apprehensive condition. The 
bases of both lungs expanded poorly. The vocal and tactile fremitus 
were increased on both sides. Dulness was extreme. On ausculta- 
tion there was marked increase in the transmitted breath and 
whispered voice sounds. There was no displacement of the apex- 
beat. The patient’s condition was too grave to permit of roentgeno- 
graphic studies, became rapidly worse and he died on April 10. 

A partial autopsy was permitted, consent being given to open the 
operative wound. This was found to show moderate healing and 
was void of any visible evidence of infection. The site of the 
gastroenterostomy and the appendicular stump were clean and 
without adhesions. It was necessary to deliver the lungs through 
the diaphragm, which was done without very much difficulty. 
‘The appearance of the lower lobes on both sides was most striking. 
Definitely circumscribed areas involved nearly the whole of both 
lower lobes, sharply demarcated from the normal tissues by a deep 
violet color. The collapsed areas were definitely depressed in rela- 
tion to normal lung tissue, and contained no air, blood nor pus in 
the alveolar areas. The upper lobes were normal in appearance 
and showed no evidence of hypostatic congestion. 

Cut sections from the affected area did not float in water. 

Microscopical section showed an approximation of the alveolar 
surface to a marked degree, with a few red and white blood cells in 
the alveolar spaces. The interalveolar tissue was normal. 

The autopsy findings were otherwise entirely negative. 

Attention is called to the relative frequency of this condition and 
the importance of its recognition from a diagnostic standpoint. 
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BACTERIAL ENDOCARDITIS AS A SEQUEL TO SYPHILITIC 
VALVE DEFECT. 


By Le Roy H. Briaes, M.D. 


ASSISTANT CLINICAL PROFESSOR OF MEDICINE, UNIVERSITY OF CALIFORNIA MEDICAL 
SCHOOL, SAN FRANCISCO. 


(From the Department of Medicine, University of California Medical School.) 


Ever since the advent of subacute bacterial endocarditis as a 
clinical entity it has been recognized that a previous valve defect 
was almost a sine qua non in the causation of the disease. The 
vast majority of these defects are of rheumatic origin, with a 
scattering few due to other infections, congenital heart disease 
or arteriosclerosis. As a cause of valve defects in general, rheumatic 
fever comes first, with syphilis probably second; yet with the 
very frequent occurrence of syphilitic endocarditis of the aortic 
valve, the combination of subacute bacterial endocarditis and 
syphilitic endocarditis seems to be a decided rarity. This assertion 
is made not only on the grounds of personal experience, but also 
on the basis of a scrutiny of the papers dealing with the subject 
over the last decade. The valve affected by syphilis is practically 
always the aortic. Likewise is it very true that in a considerable 
number of cases of bacterial endocarditis it is this valve alone that 
has been involved, this point being emphasized by Cotton! last 
year in a report made to the British Medical Research Council. 
Be this as it may, however, an analysis of the various reports shows 
an overwhelming predominance of rheumatic lesions and an insig- 
nificant incidence of syphilis. Libman seems to be the only author 
who discusses the relationship at all. 

Two of Osier’s? patients had old aortic lesions alone, one with 
a history of previous arthritis and one without, but neither had 
anything suggestive of syphilis and neither came to postmortem. 
In Horder’s* elaborate series of 150 cases only 2 gave a history of 
previous syphilis, although out of 118 examined at necropsy 22 
had aortic involvement alone. Nothing is said of the condition 
of the aorta in these cases, since most were studied in the pre- 
Wassermann era, before the relationship between syphilis, aortitis 
and aortic insufficiency was realized. In Billings‘ 14 cases there 
was only one aortic lesion, and this was definitely rheumatic. 

Libman, who has made a more intensive clinical study of bacterial 
endocarditis than anyone else, several times speaks definitely on 


1 Subacute Infectious Endocarditis, British Med. Jour., 1920, 2, 851. 
2 Chronic Infectious Endocarditis, Quart. Jour. Med., 1908-9, 2, 219. 
3 Infective Endocarditis, Quart. Jour. Med., 1908-9, 2, 289. 

4 Chronic Infectious Endocarditis, Arch. Int. Med., 1909, 4, 409. 
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this question. In the course of a discussion® of valvular disease 
he says, “The number of instances of valvular defects of rheumatic 
origin which have become the seat of non-rheumatic or non-syphilitic 
endocarditis is remarkably large compared to the number of instances 
in which this occurs on the basis of valvular defect due to lues, 
considering that lues is such a close second to rheumatism in the 
causation of valvular disease,’ and in 1918, in a study of 182 
personally observed cases of subacute bacterial endocarditis,® 
he practically repeats this statement. No figures are given, how- 
ever, of the actual number of instances in which syphilitic valves 
have subsequently become bacteria-infected. At the symposium 
on infectious endocarditis at the 1920 meeting of the British Medical 
Association he again says,’ “It is interesting to note that the 
subacute bacterial infections occur mainly on the basis of valvular 
defects due to the rheumatic virus, and much less in other types, 
notwithstanding the great frequency of syphilitic valvular defects.” 
Horder* at the same meeting states that “any old-standing lesion 
is good enough to serve as the secondary focus of infection,” but 
he, as well as nearly all those taking part in the discussion, strongly 
emphasizes the predisposing influence of rheumatic fever. 

Cotton® has made some interesting studies not only of infectious 
endocarditis but also of aortic disease, using soldiers attending 
a British Army heart clinic. He found that 8 per cent of the 
patients with valvular disease, comprising a series of 55 cases 
with an average age of thirty years, had subacute bacterial endo- 
carditis, and of these, 33 had aortic lesions alone and 14 had aortic 
regurgitation as well as mitral stenosis. He makes no mention 
of preceding syphilitic aortic lesions, however, although 7 of the 
55 had a positive Wassermann reaction and 1 a history of syphilis. 
In his study’? of 50 cases of aortic insufficiency with an average 
age of thirty-one years, he obtained a history of rheumatic fever 
in 27 per cent and syphilis in only 2 per cent. A Wassermann 
test was done in 35 of these and was positive in 8, but of these all 
except 1 was over forty years old. He agrees with the commonly 
held opinion that rheumatic fever is the most important factor 
in the production of aortic lesions in patients under forty years, 
while syphilis plays an equally important part after forty years. 
Although he gives no other data, and in fact does not discuss the 
matter, one feels that the incidence of preceding syphilitic val- 
vulitis in his 35 cases of bacterial aortic endocarditis was slight, 
specially since his material was comprised mainly of young men. 


5 Libman, E.: Affections of the Valves of the Heart, Med. Clin. of North America, 
1917-18, 1, 573. 
6 Libman, E.: Streptococcic and Influenzal Endocarditis, Med. Clin. of North 


America, 1918-19, 2, 117. 
7 Libman, E.: British Med. Jour., 1920, 2, 304. 
8 British Med. Jour., 1920, 2, 301. ® Loe. cit. 
10 Cotton, T. F.: Observations on Aortic Disease in Soldiers, Lancet, 1919, 2, 470. 
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Just why there should be this apparant immunity of the syphilitic 
valve to secondary infection affords an interesting field for specu- 
lation: First, and probably most important of all; the age incidence 
of the two diseases plays a very considerable part. Syphilitic 
endocarditis is found most frequently after thirty-five, while 
bacterial endocarditis occurs under that age in a large majority 
of the cases. As rheumatic fever is the greatest offender in the 
production of valve injuries, and is at the same time preéminently 
a disease of youth and young adult life, it is only natural that it 
should be the commonest precursor of an infection which selects 
a damaged valve in a young person as its objective. (2) There 
is possibly something to be said from the bacteriologic standpoint. 
The overwhelming majority of the cases of bacterial endocarditis 
have shown a non-hemolytic streptococcus to be the infective agent. 
It is by no means improbable that some of these cases owed their 
early valvular disability to the same organism in an attenuated 
form, the disease running a milder course with slight valve 
damage and no septicemic characters, but with streptococci lying 
dormant in the valve lesions and later lighting up into the terminal 
infection. This again would cut down the proportionate incidence 
of syphilis. (3) The anatomic changes occurring in the valves 
themselves may be a factor. Valve damage means increased 
vascularity, which has been held to be a predisposing influence 
in subsequent bacterial infection? This view has been strengthened 
by Bayne-Jones’s" demonstration of the valve capillaries, thus 
affording an anatomic basis for the earlier theories of Késter and 
Rosenow of the embolic origin of endocarditis. The more vascular 
is a valve the more readily is it open to later bacterial invasion, 
and the essential differences between the mode of formation of a 
verrucose endocarditis and a syphilitic endocarditis speak for a 
greater vascularization of the former after partial healing has occurred. 

The following case is an example of a subacute streptococcus 
endocarditis which occurred in a patient suffering from syphilitic 
aortitis and aortic endocarditis, terminating in death and going 
to necropsy. Only the essential points in the history, exami- 
nations and pathologist’s report have been set down. 


On July 7, 1920, a steamfitter, aged thirty-five years, came 
to the outpatient department of the University of California 
Hospital with the complaint of “stomach trouble.’ His family 
history was of no bearing. There had been a chancre at fifteen 
years but no secondary manifestations. He had had five Neisser 
infections, the last four years before. The left leg had been broken 
as a boy. He had had a varicose vein operation on the right leg 
in 1907 and again in 1917. In 1918, the army had rejected him on 


1! Bayne-Jones, 8.: The Bloodvessels of the Heart Valves, Am. Jour. Anat., 1917, 
21, 449. 


278 BRIGGS: BACTERIAL ENDOCARDITIS 


account of a “leaking heart valve,” the first knowledge he had 
of any heart difficulty. 

In 1917, he began to have pain in the precordial region, radiat- 
ing down the left upper arm, coming on specially with exertion. 
This would be followed by some faintness and indefinite feelings 
of discomfort in the epigastrium. The digestive difficulties con- 
tinued and brought him to the clinic. After a heavy meal he would 
be troubled with a sense of oppression in the chest, pain in the 
upper abdomen, precordium and down the inner side of the left 
arm to the elbow. The attacks would come on suddenly and 
last two or three minutes. In the latter part of 1918 he was forced 
to stop work on account of the pain, although he had had no dyspnea 
or edema. 

On examination it was found that he had lost about forty pounds, 
although he still looked fairly robust. The pupils were normal. 
The heart and peripheral vessels showed the characteristic signs 
of well-marked aortic insufficiency: enlargement to the left, widened 
arch, at the base a to-and-fro murmur, with the diastolic element 
very loud and a loud systolic murmur at the apex. All peripheral 
arteries pulsated vigorously; there was a typical Corrigan pulse, 
vapillary pulsation, pistol-shot sound over the femorals and a 
blood-pressure of 120/40. The rate was 62 and regular. The 
abdomen showed nothing. There was a scar on the penis and 
the blood Wassermann was tripte positive. He was given five 
small doses of salvarsan and some mercury salicylate injections, 
eventually drifting away from the clinic during the latter part 
of September, somewhat improved. 

Nothing more was heard of him until August 1, 1921, when he 
entered the University of California service of the San Francisco 
Hospital. After leaving the clinic conditions apparently had 
been stationary until May, when he began to lose weight and 
noticed on the pads of his fingers occasional red painful spots 
which would last a day or so and then disappear. Since the middle 
of June he had been growing weaker, with night-sweats and dyspnea. 
There had been a loss of sixty pounds, and although he had gone 
to various hot springs in the hope of relief, he had failed pro- 
gressively. 

On examination he was quite sick-looking and presented a great 
contrast to his appearance of a year before. The heart was about 
the same but the peripheral pulsations were less marked. A 
few petechiz were present over the neck and shoulders and there 
were rare retinal hemorrhages. There was no clubbing of the 
fingers. For the next two months he ran a septic type of fever, 
varying from normal to 102°. Petechiz were constantly present 
over the neck and shoulders and a number of painful evanescent 
erythematous nodules appeared on the pads of the fingers. The 
spleen was not felt until September 1, when a soft enlargement 
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was noted, persisting until death. The systolic murmur at the 
apex disappeared permanently about this time. Anemia was 
progressive, going from 80 per cent hemoglobin and 5,000,000 
reds at entrance to 35 per cent hemoglobin and 2,500,000 reds 
at the lowest point. There was a slight leukocytosis with a relative 
increase in the neutrophiles. The blood Wassermann was still 
triple positive. On account of considerable mental confusion 
at entrance a lumbar puncture was done, which showed a cell 
count of 32 normal globulins, negative Wassermann and a luetic 
colloidal gold curve. Microscopic hematuria was constant over 
a number of urine examinations. Three blood cultures were 
taken during August, each resulting in the isolation of a long- 
chained non-hemolytic streptococcus which did not form pigment 
on blood agar and which was agglutinated by the patient's serum 
in dilutions up to 1/800. 

His course was steadily downward and he became very thin and 
weak. ‘Toward the last there was marked cardiac dilatation, 
small amounts of fluid in both pleural cavities and passive con- 
gestion at both lung bases. He died October 5, 1921. 

Necropsy was done by Dr. G. Y. Rusk and portions of his report 
germane to the subject are quoted. 

Anatomic Diagnosis. Acute verrucose endocarditis, involving 
all the cusps of the aortic valve, with perforation of the right posterior 
aortic cusp and with extension of the process to the anterior cusp 
of the mitral valve, with small aneurysmal herniation of the same. 
Syphilitic aortitis with dilatation of the first part of the aorta and 
involvement of the ring of the aortic valve with insufficiency. 
Marked atheromatous degeneration with calcification of the first 
part of the aortic arch. Myocardial fibrosis. Subacute degener- 
ation of subendocardium of the left ventricle. Diffuse cardiac 
hypertrophy. Cardiac dilatation, involving particularly the left 
ventricle, less markedly the left auricle and the right ventricle. 
Relative dilatation of the aortic and mitral orifices. Hydroperi- 
toneum, hydropericardium and_ bilateral hydrothorax. Diffuse 
subperitoneal edema. Chronic passive congestion of the lungs. 
Pulmonary edema. Compensatory pulmonary compression ate- 
lectasis. Slight diffuse bronchitis. Recent infarcts in the spleen. 
Old sears in the spleen. Old infarct in each kidney. Acute diffuse 
nephritis. Secondary anemia. Thromboses in periprostatic plexus. 
Undescended and atrophied left testis. Emaciation. 

Heart. Greatly enlarged, 550 gms. Epicardium devoid of fat, 
edematous in appearance, presents on the anterior surface of the 
left ventricle toward the apex two small, irregular, slightly de- 
pressed, scar-like areas about 3 mm. in diameter. Myocardium 
pale brown, rather flabby and shows definite patches of fibrosis 
in the left ventricular wall near the apex. Left ventricular wall 
measures 1 to 1.25 em.; right, 3 to 5 mm. in thickness. Endo- 
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cardium pale; that of the left ventricle presents a fine diffuse 
mottling resembling fat deposits; section in this region into under- 
lying subendocardial tissues shows. these apparently involved in 
a degenerative process to a depth varying from 1 to 2 mm., and 
here the tissue in question appears grayish yellow, opaque and 
softer than normal. 

Valves. Adherent to all of the cusps of the aortic valve are 
relatively large, yellowish-brown, verrucose masses, the largest 
measuring 1.5 em.x1lem.x0.75cem. These are attached to 
the ventricular surfaces of the cusps, favoring particularly their 
line of closure, and are composed of a friable, soft, granular 
material. In the right posterior cusp, involving the end next to the 
left posterior cusp, is a large opening which apparently represents 
an ulcerative perforation. ‘The cusps themselves are not unusually 
thickened or deformed. There is, however, a distinct spacing at 
their angles so that the cusps are separated from each other by 
an average distance of 2 or 3 mm. From the anterior cusp the 
vegetations proceed as a direct, though somewhat interrupted, 
line down on to the ventricular surface of the anterior cusp of the 
mitral valve. The corresponding area on the auricular surface 
of this cusp presents a round elevation, 0.75 cm. in diameter, which 
on further examination is seen to be a small aneurysmal herniation, 
the result of a weakening of the wall of the cusp due to the vege- 
tations. Attached to the free border of the same cusp is noted a 
group of chorde tendinee which apparently have ruptured and 
whose ends are covered with vegetations. The cusps of the mitral 
valve otherwise appear negative. Measurements: Tricuspid, 12 
cm.; pulmonary, 7 cm.; mitral, 12 cm.; aortic, 8 cm. 

Heart Cavities. The left ventricle is greatly dilated, resulting 
in a marked blunting of the heart apex and a flattening of 
the papillary muscles. The left ventricular cavity extends down- 
ward 3.5 cm. beyond the apex of the right ventricle. ‘The latter 
cavity likewise presents some dilatation, particularly in the region 
of the conus. The left auricle is somewhat dilated. 

Coronary Arteries. The beginning of the right coronary is narrow, 
but except for this both coronary vessels appear normal. In 
proportion, however, to the size of the heart the caliber of the 
descending branch of the left coronary is relatively small. 

Aorta. ‘The arch is dilated and measures 8 cm. in circumference. 
The first portion of the arch showsga marked striation of the in- 
tima as well as numerous atheromatous patches, many associated 
with large, thin, caleareous plaques. ‘These changes appear limited 
to the first 4 em. of the aorta, which is definitely increased in 
thickness, averaging 4 mm. as compared with 1 mm., the thick- 
ness of the rest of the aortic arch. The remainder of the aorta, 
including the thoracic and abdominal portions, is in excellent con- 
dition, showing only a few scattered patches of atheroma. 


BRIGGS: BACTERIAL ENDOCARDITIS 281 


Summary. From a study of the literature it would seem that 
the sequence of bacterial endocarditis on a syphilitic endocarditis 
is a decided rarity, despite the frequency of the latter condition 
and the fact that the former infection often has a selective action 
on the aortic valve. No reason can be assigned for this, although 
the age incidence of the two diseases probably plays some part. 
Another factor may be the increased vascularity of the valve 
previously damaged by rheumatic fever as compared with that 
damaged by syphilis. A case is reported of an individual suffer- 
ing from a typical syphilitic aortitis and aortic endocarditis. One 
year later the patient enters the hospital with a non-hemolytic 
streptococcic endocarditis, which pursues the usual course and 
terminates in death. At necropsy a characteristic syphilitic 
aortitis with involvement of the aortic ring is found, together 
with an acute verrucose endocarditis of all the aortic cusps 
and perforation of one, with an extension into one mitral leaflet. 
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A or Lasporatory Metuops. By CLypE 
LoTrRipGE CumMER, PhB., M.D., Associate Professor of Clinical 
Pathology, School of Medicine, Western Reserve University; 
Associate Clinical Pathologist, Lakeside Hospital; Director of 
Medicine and Visiting Physician, St. John’s Hospital; Director 
of Laboratories, St. Alexis Hospital, Cleveland, Ohio. Pp. 454; 
136 engravings and 8 plates. Philadelphia: Lea & Febiger, 
1922. 


THE author opens lis treatise with a very detailed chapter on 
the study of the blood. This chapter includes microscopic, serologic 
and chemical examination methods given in full. All the modern 
chemical methods for blood are introduced in very clear and definite 
form; the concise and systematic grouping of the steps in making 
a chemical examination of the blood render the book of great value 
to the student. Examination of the urine is briefly surveyed; an 
excellent chapter on tests for renal function is included. Gastric 
contents, feces, sputum and spinal fluid examinations are each given 
a brief chapter and bacteriological methods as a whole are touched 
upon. There is a very useful appendix which covers formulas for 
the most commonly used stains, a list of apparatus to be assembled 
for routine clinical laboratory work, a useful table for equivalents 
of the metric and common system and one for conversion of Centi- 
grade to Fahrenheit degrees. The book is written clearly and 
concisely and will be of much value to the laboratory worker, even 
if for the chapters on blood alone. An extensive bibliography is 
given, bringing the subject-matter up to date and the book is well 
indexed. EK. Q. 


PAPERS FROM THE Mayo FounDATION FOR MeEpIcaL EDUCATION 
AND RESEARCH AND THE GRADUATE SCHOOL OF MEDICINE OF 
THE UNIVERSITY OF MINNESOTA, COVERING THE PERIOD OF 
1915-1920. Pp. 695; 203 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1921. 


Tuts book is a collection of papers by students and teachers in 
the Mayo Foundation and Medical School, and is not to be con- 
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fused with the Collected Papers of the Mayo Clinic. Nearly all of 
the papers were originally in the form of theses presented by graduate 
medical students in partial fulfilment of the requirements for the 
degree of Master of Science or Doctor of Philosophy and are the 
result of research work. Abstracts by the authors take the place 
of many of the original articles, some of which have been previously 
published in the current literature. The list of contributors con- 
tains sixty-four names, and the diversity of subjects treated may 
be gathered from a glance at the titles of some of the eleven papers 
grouped under the heading of Alimentary Tract. These include: 
“The Morphology of the Digestive and Respiratory Tracts in a 
20 mm. Pig Embryo;” “Some Clinical and Experimental Obser- 
vations on Gastric Acidity;’ “Use of the Gas-chain Method;” 
“A Study of the Arteries Supplying the Stomach and Duodenum 
and their Relation to Ulcer;” ‘Multiple Polyposis of the Intestinal 
Tract; “Clinical Studies in Abdominal Disorders.’’ In publish- 
ing a work of this kind the medical school advances both its own and 
its students’ interests, while giving to the profession the results 
of studies which would otherwise be known only to a few. It is 
surprising, therefore, that more publications of this nature have 
not appeared from our medical schools. J. HLA. 


THE SURGICAL AND MECHANICAL TREATMENT OF PERIPHERAL 
NERVES. By Byron Stookey, Associate in Neurology, Columbia 
University; Assistant Surgeon, New York Neurological Institute; 
Assistant Professor of Neuro-Surgery, New York Post-graduate 
Medical School and Hospital. With a Chapter on Nerve Degen- 
eration and Regeneration, By G. Cart Huser, M.D., Professor 
of Anatomy, University of Michigan. Pp. 475; 217 illustrations, 
(8 in color and 20 charts). Philadelphia and London: W. B. 
Saunders Company, 1922. 


The recent war may have served to overemphasize the frequency 
of peripheral nerve lesions, but their importance is manifest. There 
is no field of surgery in which there has been such a lamentable 
lack of intelligent understanding of the very nature of these lesions 
on the part of all but a very few specially trained in this field. 
In the title of this book the author gives evidence of an appre- 
ciation of the fundamental necessities of handling lesions of the 
peripheral nerves. Corrective surgery must be done, but it will 
fail unless combined with the proper mechanical treatment. The 
author is entirely right: Peripheral nerves should be looked upon 
as extensions of the central nervous system and should be handled 
by surgeons trained in the anatomy, physiology, pathology and 
surgery of the central nervous system. Nerve tissue is the most 
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highly specialized tissue in the body and is the least tolerant of 
trauma. It cannot be handled therefore in the same way that 
one would handle tendons. 

Each subject, such as the anatomy, methods of nerve repair, 
direct nerve implantation and direct muscular implantation, tubuli- 
zation, etc. are carefully and thoroughly considered. The chapter 
on Nerve Degeneration and Regeneration by Dr. G. Carl Huber 
is a distinct addition to the book. No one more than Dr. Huber 
has an authoritative right to speak on this subject. If one is 
inclined to be hypercritical, it might be said that some will feel 
the principal object in describing an operative procedure is to give 
a dispassionate description of its technic rather than either to 
omit its description because the author does not approve of it or 
to overemphasize some other technic which does meet with the 
author’s approval. The reviewer finds himself, however, so in 
accord with the author in stating his preference for certain operative 
procedures that this objective is not a serious one. The illustrations 
are excellent and altogether the reviewer can heartily commend 
this book to one interested in peripheral nerves. The reviewer 
has found much to praise and almost nothing to criticise in this 


book. Se Rs 


INTRODUCTION TO DERMATOLOGY. By Norman WALKER, LL.D., 
M.D., F.R.C.P., Physician for Diseases of the Skin, The Royal 
Infirmary, Edinburgh. Seventh edition. Pp. 366; 80 illustra- 
tions. New York: William Wood & Company, 1922. 


Tuis is one of the standard text-books on diseases of the skin, 
somewhat smaller in size than the average dermatological text- 
book. The fact that seven editions have appeared indicates very 
clearly that the book may be recognized as one of the acceptable text- 
books on the subject. The new edition contains several new plates 
as well as a considerable amount of new material. 


J. H. M., Jr. 


Neoptastic Diseases. A TREATISE ON Tumors. By JAMES 
Ewinc, M.D., Sc.D., Professor of Pathology at Cornell University 
Medical College, New York City. Second edition. Pp. 1054; 
514 illustrations. Philadelphia and London: W. B. Saunders 
Company, 1922. 


To those especially concerned with the study of tumors, this 
book has now hkecome well-nigh indispensable. Amid the fog of 
medical text-books, so many of which appear to be written primarily 
in response to the energetic publisher's demand, and only secondarily 
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because the author had something valuable to contribute, Ewing's 
Neoplastic Diseases stands out like a beacon. A review of the first 
edition, written from the practitioner’s standpoint, was printed 
in this journal in 1919. Let it suffice to say that the pathologist’s 
commendation must be even greater. The second edition has 
added thirty-three more of the excellent photomicrographs and 
considerable new data to the chapters on fibroma, sarcoma of bone 


and bone marrow and endothelioma. 
B. K. 


Arps To Mepicing. By BERNARD Hupson, M.D. (Cams.), M.R.C.P. 
(Lond.), Swiss Federal Diploma, Physician-in-charge of the 
English Sanatorium at Montana, Switzerland. Third edition. 
Pp. 370; 11 illustrations. New York: William Wood & 


Company, 1921. 


Tuts small handbook is prepared for the purpose of supplying the 
student with a book on medicine of a size convenient to carry around 
in order to refresh his memory from time to time. It apparentl) 
fulfils these requirements. 


J. H. M., JR. 


Mopern Mernops or TREATING Fractures. By E.W.H. Groves, 
Surgeon to Bristol General Hospital, Consulting Surgeon to the 
Lessham Hospital. Second edition. Pp. 435; 296 illustrations. 


New York: William Wood & Company, 1922. 


Five years after the first edition appears this, the second edition, 
in which the book has largely been rewritten. The majority of the 
illustrations are new and the entire subject of the treatment of 
fractures has been brought up to date in every sense of the word. 
The entire subject of bone grafting is considered afresh—presenting 
the subject experimentally and clinically. An attempt has been 
made to present all good modern methods, so that the book is one 
for ready reference. 

The author’s views are sane, sound and mechanically correct. 
His one statement, that fractured bones must be treated by neutral- 
izing the muscle pull in all cases, shows that he knows the principles 
thoroughly. When he further adds: “Until fractures receive the 


same special consideration accorded other surgical conditions and 


cease to he regarded as mere encumbrances of general surgical] 
wards, no great progress can be made’’—he shows that he has the 
actual and practical welfare of the broken bone at heart. He 
shows that the treatment of a fracture is merely begun at the time 
of the so-called reduction, E. L, E. 
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DISEASES OF THE Eye. By GerorGe E. Scuweinitz, M.D., 
LL.D., Professor of Ophthalmology in the University of Pennsy!- 
vania; Ophthalmic Surgeon to the University Hospital; Consulting 
Ophthalmic Surgeon to the Philadelphia General Hospital and 
the Orthopedic Hospital and Infirmary for Nervous Diseases; 
Colonel, M.R.C., U. S. Army. Ninth edition. Pp. 832; 415 
illustrations. Philadelphia: W. B. Saunders Company, 1921. 


Tue ninth edition of Dr. de Schweinitz’s book on ophthalmology 
has been entirely revised, reset and reprinted. It is, therefore, 
virtually a new book with the added advantage that the author has 
had the benefit of the experience acquired in the preparation of the 
other volumes. A critical review of this work hardly seems neces- 
sary. It has been universally recognized in every English-speaking 
country as a standard text-book on the subject and has been 
accepted for many years as an ideal book on diseases of the eye. 


J. H. M., Jr. 


SurGicaAL oF NortaH AMERICA. PHILADELPHIA NUMBER. 
Vol. Il. Pp. 331; 145 illustrations. Philadelphia: W. B. 
Saunders Company, 1922. 


Tuts, the Philadelphia number, is contributed to by some of the 
best-known surgeons in the city, if not in the country. Most of the 
material is presented in a clear, concise and interesting manner. 
The greater portion of the work deals with important daily questions 
and it is interesting and instructive to be able to follow the reasoning 
of the man at the helm. 

Just one or two of the articles make the book worth much to the 
reader, though this value were not enhanced by a dozen others. 

The one criticism, if it could be so-called, is that space is given to 
much of unimportance in the minor details, which however from a 
teaching standpoint may be rightly considered commendable. 


4 
4e 


Tue PATHOLOGICAL GALL-BLADDER ROENTGENOGRAPHICALLY CON 
SIDERED. By W. Georae, M.D., D. Leonarp, 
M.D. One hundred and thirty-five roentgen-ray studies on 
forty-five full-page plates, of which three are actual photographs, 
and two text illustrations. 


THE first part of this work, Volume II of the Annals of Roent- 
genology, is a monograph on the radiographic study of the patho- 
logical gall-bladder. In it are discussed technic, interpretation, 
with all the factors entering into it, and the operative findings in 
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128 cases. The second part, or Atlas section, is a handsomely 
illustrated record of one hundred and thirty-five roentgen-ra) 
studies showing the usual and unusual conditions encountered in 
the examination of the gall-bladder region. The captions of the 
illustrations and the introductory text of each division are printed 
in English, French, and Spanish. The space allotted the reviewer 
precludes an exhaustive criticism of this splendid volume. Suffice 
it to say that the authors, recognized authorities, have produced 
what cannot help but be a very valuable reference book. 


J.D. Z. 


THE PREVENTION OF MALARIA IN THE FEDERATED MALAY STATES: 
A Recorp or Twenty Years’ Progress. By 
Watson, M.D., C.M., D.P.H., Chief Medical Officer, Estate 
Hospital’s Association, Klang, F.M.S.; late Senior District 
Surgeon, F.M.S. Medical Service; with contributions by P. 5. 
Hunter, M.A., M.B., D.P.H., Deputy Health Officer, Singa- 
pore, and A. R. Wetuineton, M.R.C.S., L.R.C.P., D.P.H., 
1).T.M. & H., Senior Health Officer, Federated Malay States, 
and a preface by Sirk RoNALD Ross, K.C.B., K.C.M.G., F.R.C.S., 
D.P.H., M.D., LL.D., D.Se., F-R.S., Laureate. Second 
edition. Pp. 381; 115 illustrations. New York: E. P. Dutton 
& Company, 1921. 


Few who have not actually lived in the tropics realize the 
magnitude, the importance, or the complexity of the problem of 
malaria prevention in these lands. Twenty years of study and 
successful effort have qualified the author to speak with authority 
upon the subject of mosquito control in the Malay States. He 
pictures the problems which faced him as a member of the Malaria 
Advisory Board appointed by the British government, and as 
health supervisor of rubber estates scattered over an area twenty 
times as great as the Panama Canal Zone. He describes in minute 
detail the attempts which were made to solve these problems, his 
failures and his successes, and records the observations which he 
made at the time. 

This work will stand as one of the milestones in the history of 
malaria control and the book is therefore of interest from the 
historical standpoint. ‘To those confronted with the problem of 
mosquito control in the tropics it will be an invaluable aid, and 
wherever the drainage problem has to be met in our war upon the 
mosquito it will be of value as a reference book. The last five 
pages give the author’s conclusions and are well worth reading by 
anyone interested in the prevention or treatment of malaria. 


J. H. A. 
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AppicTion: HANDLING AND TREATMENT. By Epwarp 
Huntincron M.D., formerly Associate Professor 
of Pathology, State University of lowa; Assistant Physician, 
New York State Hospital System; Special Lecturer on Crimi- 
nology and Mental Hygiene, State University of California. . Pp. 
194. New York: The Macmillan Company, 1922. 


HarpLy a page of this brief treatise is without its human interest 
and practical value. The various methods of rapid withdrawal, 
including those popularized by Lambert, Bishop, and others, are 
outlined with admirable clarity. The author discusses the gradual 
withdrawal of opium even more fully and in a manner which will 
appeal to the practitioner who needs help in the management of 
his addiction cases. The pages reflect the author’s intimate 
knowledge of the language and habits of the underworld, and of 
the operation of the Harrison Law. In this connection it is regret- 
table that the reader is not informed regarding the modus operandi 
by which dope peddlers secure the drug, since here must be the 
point of attack if the illicit traffic is to be stamped out. 

J. H. A. 


Rapium Tuerary. By Frank Epwarp Simpson, A.B., M.D., 
Professor of Dermatology, Chicago Polyclinic; Adjunct Clinical 
Professor of Dermatology, Northwestern University Medical 
School; Director of the Frank Edward Simpson Radium Institute. 
Pp. 391; 166 illustrations and 30 tables. St. Louis: C. V. Mosby 
Company, 1922. 


Tue limitation of space precludes full consideration of this 
important volume. The author has presented the results of his 
vast experience with the physical, experimental, biological and 
therapeutic aspects of radium in a concise and comprehensive style. 
In addition, the volume gives evidence that the author has 
thoroughly studied the literature bearing upon radium, its applica- 
tion and effects, as he has quoted frequently from an extensive 
bibliography. The book is a valuable contribution to the literature 
of radiology and should be owned and studied by every internist 
and general surgeon. 

In Chapter XIII, in which the author considers the important 
subject of dosage, valuable tables are given together with thorough 
explanations. Chapter XV, dealing with the application of radium 
in general surgery, is admirably presented, but it might be men- 
tioned that there is some difference of opinion among eminent 
authorities as to the best time to operate following preoperative 
radiation. 

On the whole the book is logically arranged, with clear readable 
type, and contains an abundance of excellent illustrations. 
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A Graphic Method for Calculating Woodyatt Diabetic Diets. 
Hannon and McCann (Bull. Johns Hopkins Hospital, 1922, 33, 
119), after a brief discussion of Woodyatt’s practical application of 
Shaffer’s work on antiketogenesis, present a graphic chart which has 
been found of great service during the past year at the Johns Hopkins 
Hospital in facilitating the preparation of diabetic diet prescriptions. 
Starting with the patients’ estimated caloric requirement, with the 
aid of their chart a maintenance diet may be rapidly worked out which 
will supply the desired percentage of protein and at the same time pre- 
serve a safe balance between the ketogenic and antiketogenic substances 
found in the diet. They also point out the fact that a diet containing 
less protein permits the use of much greater amounts of free carbo- 
hydrates. 


The Toxicity of Botulinus Toxin by Mouth.—BronreENBRENNER 
and SCHLESINGER (Jour. Am. Med. Assn., 1922, 78, 1519) state 
that botulism, a comparatively rare disease in this country, is appar- 
ently increasing in prevalence. The disease is caused by eating 
food contaminated with botulinus toxin. This toxin, elaborated by 
Bacillus botulinus, is quite analogous to the toxins of tetanus and 
diphtheria. They resemble one another in many respects, but differ 
quite markedly in others. The toxin of Bacillus botulinus is analogous 
to other toxins in all the essential properties, identifying it as a true 
bacterial toxin. It can be isolated from cultures by filtration. It 
kills experimental animals in small doses with symptoms characteristic 
of the disease. It is thermolabile and it is neutralized by a specific 
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type antitoxin. In the case of Bacillus botulinus one is dealing with a 
group of bacteria, the members of which are capable of producing the 
same symptoms, and which have similar cultural characteristics, but 
which are different in their immunological reactions. Experimentally 
botulinus toxin is many times more potent than either of the analogous 
toxins. The symptoms of botulism appear after a period of incubation, 
but this period is a matter of minutes as compared to hours in the case 
of tetanus and diphtheria. Neither tetanus nor diphtheria toxin is 
poisonous when taken by mouth, whereas botulinus toxin is toxic when 
taken by mouth in very small doses. The toxins of the first two bacteria 
are destroyed by the digestive processes which go on in the stomach and 
duodenum. The botulinus toxin, however, resists the acidity of the 
stomach for many hours, and, furthermore, trypsin and pepsin have no 
destructive effect upon it. In view of the experiments carried on by the 
authors one must conclude that the placing of crude filtrate in the 
stomach consists essentially in an acidification in vivo with a resulting 
increase in potency similar to that which can be accomplished by acidi- 
fication in a test-tube. The failure of the digestive processes to alter 
the toxin enables direct absorption to occur through the digestive 
tract. Besides differing from other bacterial toxins in that it is toxic 
by mouth, botulinus toxin differs from them in its reaction with ethyl 
alcohol. Precipitation of tetanus and diphtheria toxin with alcohol 
produces a very refined substance, while the botulinus toxin by pre- 
cipitating it with alcohol is destroyed. In several recent outbreaks of 
food poisoning some of those exposed escaped altogether or had very 
mild symptoms. The investigators of the outbreaks discovered that 
those who had escaped symptoms had partaken rather freely of alcoholic 
beverages during the meal. 


Pituitary Extract Intranasally in Diabetes Insipidus.—BLuMGarRT 
(Arch. Int. Med. 1922, 29, 509) describes a method of administering 
pituitary extract by intranasal spray, thus avoiding the necessity 
for frequent hypodermic injections in cases requiring continued treat- 
ment. Extract of the posterior lobe of the pituitary sprayed intra- 
nasally in a case of diabetes insipidus was found to check the polyuria 
and polydipsia as effectually as did hypodermic injection. Administra- 
tion by mouth or rectum proved quite ineffectual. Given by mouth in 
tablets coated with phkenylsalicylate the extract was likewise without 
effect. Histamin failed to modify thirst or polyuria, no matter how 
given. The exact mechanism of absorption is undetermined. It is 
pointed out, however, that there is an almost direct communication 
between the lymphatics of the nasal mucosa and the subarachnoid 
space, 

Hypophysectomy in Dogs and Cats.—Camus and Roussy (Compt. 
rend. Soc de biol., 1922, 86, 1008) describe the technic of the buccal route 
and of the temporal route used by them in approaching the hypophysis. 
The operative mortality was high from meningitis, hemorrhage or brain 
injuries. Some of the animals died within several days, others within 
several weeks and still others lived for several months. Sixteen animals 
were sacrificed after a long time and ten or more were still living and 
apparently well. Total removal of the hypophysis was attempted at 
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each operation and this was controlled by thorough examination of the 
material removed at operation and by careful macroscopic and micro- 
scopic study of the base of the brain in the animals that died or were 
sacrificed for study. From their researches they conclude that for 
adult dogs and cats the hypophysis is not necessary for the maintenance 
of life. 


Emetic Action of Digitalis.—Hatcuer and Weiss (Arch. Int. Med., 
1922, 29, 690) showed in their convincing experiments that emesis 
resulted after the intravenous administration of a digitalis body when 
the carotid and vertebral arteries were tied, although very little of the 
poison could have reached the vomiting center. On the other hand 
perfusion of brain and medulla with defibrinated blood to which 
euabain had been added did not produce nausea or vomiting, nor was 
direct application of digitalis bodies to the vomiting center followed 
by emesis. The application of 0.0001 mg. apomorphin hydrochlorid 
to the vomiting center, however, was promptly followed by vomiting. 
Further experiments showed that when the nerve supply of the heart 
is intact emesis can be produced by the intramuscular injection of a 
digitalis body, but that these bodies are not capable of inducing vomiting 
when all of the nervous connections between the heart and the medulla 
are cut. These results are interpreted as evidence that the digitalis 
bodies produce emesis by a reflex, protective in nature, from the direct 
action of the drug on the heart itself. Impulses appear to pass from 
the heart to the medulla chiefly by way of the sympathetic but to some 
extent by way of the vagus. Such a conception of the mechanism of the 
emetic action of digitalis bodies obviously means that the effect of the 
drug on the heart cannot be dissociated from its emetic effect. 

Divided Meals for Severe Diabetics.—Gray. Multiple Meals in 
Severe Diabetes.—-Murayama (Boston Med. and Surg. Jour., 1922, 
186, 23). These authors present cases which show that in some 
instances at least the use of six or more meals a day instead of three is 
followed by an increase in the sugar tolerance for severe cases of diabetes. 
Absolute proof of cause and effect is neither given nor contended, but 
it is very strongly suggested that the severe diabetic’s ability to metab- 
olize food may be stimulated by small meals, frequently given. Gray 
speculates as to the cause of these apparently gratifying results. His 
theory of divided meals appears to be activation of the liver or pancreas 
by a small preliminary meal of carbohydrate given one or two hours 
before each main meal; the organism, being then in action at the time 
of that regular meal, responds to the food load more vigorously than 
with the every-day three-meal schedule. Relevant statements found 
in a search of the literature are briefly reviewed. The method which 
is outlined as follows is advocated as having practical value: (1 
Intervals between meals, two and one-half hours, never less, except that 
the first activating meal (the keystone of this technic) may be taken any 
time between one and two and one-half hours before the regular break- 
fast; (2) caloric value of meals—of the extras the first must be the 
smallest meal of the day. Of the main meals the regular breakfast 
is to be the smallest; (3) composition of the activating meals: practically 
pure carbohydrate, generally most conveniently administered, as an 
orange, a grapefruit or 5 per cent vegetables. 


| 
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Von Recklinghausen’s Disease or Osteitis Fibrosa.—YounG and 
CooPERMAN, (Ann. Surg., 1922, 75, 171) say that osteitis fibrosa is a 
distinct pathological entity characterized by a fibrous metaplasis of 
bone. Under this term may be included benign bone cysts, giant cell 
sarcoma of the epulis type, hemorrhagic osteomyelitis and the general- 
ized form (von Recklinghausen’s disease). Two types of the disease 
are recognized—a local and a general type. Local osteitis fibrosa and 
benign bone cysts are dependent upon trauma in a great majority of 
instances. The general form is dependent upon grave nutritional dis- 
turbances. Cysts, osteitis fibrosa cystica and giant cells may occur in 
the same bone. The giant cell content is not prognostic of malignancy. 
Diagnosis of osteitis fibrosa is based upon the long duration of this 
process with very vague symptomatology, the frequency of spontaneous 
fractures and upon roentgen-ray examination. Very often microscopical 
examination of pathological sections is necessary to clear up the diag- 
nosis. The local form of the disease is benefited by curettage and bone 
transplant. The type showing multiple lesions must be given constitu- 
tional treatment directed toward the underlying constitutional disturb- 
ance. If the lesions be accessible curettage and bone transplant may 
be employed. 

The Results of High Ligation of the Cystic Duct in Cholecystectomy. 

Hartman, Smytu and Woop (Ann. Surg., 1922, 75, 203) say that the 
cystic duct stump usually dilates to form a pseudo-gall-bladder. We 
may therefore get a recurrence of the symptoms after a cholecystectomy. 
Where the cystic duct is ligated flush with the common duct, there is a 
general dilatation of all ducts, indicating that there is pressure in the 
biliary system. While the gall-bladder is not essential to life, it seems 
to have a very definite function of storing bile and acting as a tension 
bulb to regulate pressure in the biliary system. Nature endeavors to 
restore the normal condition in the biliary system after the removal of 
the gall-bladder by dilating and enlarging the ducts including the cystic 
duct stump. . 


A Comparative Analysis of 213 Forearm and Leg Fractures. 
Bizarro (Ann. Surg., 1922, 75, 221) says that backfire is one of the 
commonest causes of forearm fracture and slipping or twisting the ankle 
the commonest mechanism of leg fracture in these series. Fracture of 
the radius alone is the commonest in the forearm and fractures of both 
tibia and fibula commonest in the leg. The radius was fractured in 84 
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per cent of cases of forearm (single and double) fractures and the fibula 
was fractured in 79 per cent of cases of leg (single and double) fractures. 
The lower third of the radius is the most fragile part of the bone and was 
fractured in 91 per cent of single radial fractures and the lower third of 
the fibula is the weakest point of the bone and was fractured in 88 per 
cent of single fibular fractures. The upper end of the ulna is the 
commonest seat of single ulnar fractures and the lower third of the tibia 
the commonest place of single tibial fractures. The lower third of the 
radius and ulna is the commonest seat of double forearm fractures and 
the lower tibial third, the commonest level of the leg double fractures. 
The classic fractures of Colles, Pott, Dupuytren, as conceived by these 
authorities are comparatively rare. Epiphysial fractures are com- 
moner at the wrist. The marginal fractures of the radius (Barton, 
Letenneur) are rarer than the marginal tibial fractures. Longitudinal 
or medullary splits are commonest in the fibula. Chauffeur’s fracture 
may occur at the upper end as well as at the lower end of both radius 
and ulna. The commonest direction of the fibular fractures is from 
before backward and upward and is usually incomplete. Fractures of 
the tubercle appear to occur in a growing bone and fractures of the 
tibial tuberosity in an adult bone. Fractures of the upper half of the 
ulna, radius, tibia and fibula diaphysis are usually due to direct trauma. 


Duodenectomy (An Experimental Study).— Mann and Kawamura 
(Ann. Surg., 1922, 75, 208) say that their experiments show that the 
duodenum is not necessary for life and the fact that noteworthy changes 
were not observed makes it appear that its function does not differ 


greatly from that of the rest of the intestinal tract. Only one positive 
finding was obtained. In two of the dogs a large ulcer was found on the 
jejunal side of the suture line of the gastrojejunal anastomosis. In 
one of the animals the ulcer perforated, causing peritonitis and death. 
Since peptic ulcer of the subacute or chronic type is very rare in the dog, 
it seems significant. 


1921, p. 483) says that conservative treatment by splinting has again 
come into its own purely on account of the excellent results gained by 
standardized methods in thousands of gunshot compound fractures 
obviously unsuitable for operative fixation of the fragments. Where 
experience tells one that good functional results cannot be obtained 
by splinting alone, we should be prepared to operate, provided we have 
experience in that method also. The main essential is that, following 
general principles guiding treatment, we shall pay the strictest atten- 
tion to details in whatever method we adopt. The author advocates 
the principles laid down by H. O. Thomas and Sir R. Jones in the 
mechanical treatment of fractures, namely, a fracture is a potential 
deformity and must be regarded as such. Strong, steady, fixed extension 
with corresponding counterextension is required, as distinguished from 
forcible, intermittent pull succeeded by a period of muscular relaxation; 
correct alignment in conjunction with obliteration of shortening; 
avoidance of rigid, circular compression, which tends to produce 
ischemia. Union may be delayed—this is sometimes unavoidable; 
but there is a vast difference between delayed union and non-union. 


The Treatment of Fractures.—Smitru (Brit. Med. Jour., April 2 
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Union of a fracture does not imply its consolidation. Both mal-union 
and non-union are common occurrences and are often related. In 
fractures of the neck of the femur the angle between neck and shaft is 
reduced and a condition of coxa vara results. In fracture of the upper 
third of the shaft the upper fragment is abducted, the lower fragment 
pulled up to the inner side of the upper one, and a shortened, bowed 
femur results. In fractures of the middle of the shaft there is a con- 
cavity forward instead of the normal convexity. The same deformity 
is present in the lower fourth of the shaft. Fractures in upper third 
of the leg may lead to a high bow-leg. Fractures of the middle third 
may result in knock-knee with either inversion or eversion of the foot. 
Fractures of the lower end of the lower third of both bones generally 
end with a valgoid deformity of the foot with an internal rotation. 
These are the commonest reasons for mal-union: being too sparing 
with traction; inefficient splinting, and the effect of allowing body 
weight to fall on recovering bone too soon. If there be pain over the 
site of a fracture of old standing, especially on digital pressure, unsound 
union may be suspected, and if this pain be accompanied by an exuber- 
ant callus formation the diagnosis is absolute. Some fractures are 
slower than others in beginning to unite. Too much interference in 
the way of constantly moving the fragments to see whether union is 
occurring is apt to end in non-union. In comminuted fractures the 
wholesale removal of bone fragments is apt to result in non-union also. 
Treatment by what Thomas called damming and hammering is of assist- 
ance. In fractures of the lower extremity, operation should be post- 
poned until the effect of the patient getting about with the aid of an 
appliance has been tried, for the number of stubborn non-unions that 
respond to this simple procedure is surprising. The need for operation 
having arisen, the question whether this should consist of freshening the 
fractured ends and bone-plating or bone-grafting is one which depends 
upon personal choice. Likewise, the question what fractures should be 
treated at once by operation, and which by splinting, must be answered 
by the individual surgeon. The author generally operated on spiral 
fractures of the lower third of the leg by means of inlay grafts, but 
plating is equally satisfactory in skilled hands. Fractures of the patella 
in transverse axis are treated by wiring, as are also fractures of the 
olecranon where there is a large gap with rotation of the fragments. 
Seaphoid fractures are also operated where the proximal fragment 
prevents full hyperextension of the wrist and where there is palmar 
dislocation of the semilunar bone; removal of the proximal portion of the 
scaphoid is generally sufficient. All other fractures are treated by means 
of splinting or posture or both combined in some cases with rigid exten- 
sion and counterextension. Fractures of the neck of the femur and the 
upper fourth of the shaft are best treated in the double Thomas frame 
with extension straps on both legs, the affected limb being widely 
abducted. The groin on the sound side gives adequate counterexten- 
sion. In old people it is advisable to fit a walking caliper, made one- 
half inch too long, and allow the patient up on crutches. Careful 
nursing is essential in cases treated on a frame: the back must be care- 
fully rubbed with talcum twice daily—the flat of the hand being care- 
fully interposed between the skin of the back and the pad of the frame; 
an alcohol rub twice weekly is also necessary; with these rules strictly 


SURGERY 295 


obeyed, no skin trouble need be feared. Fractures of the middle and 
lower portions of the shaft of the femur, fracture of the condyles and 
fractures of tibial tuberosities and shaft in the upper three-fourths are 
all treated in the Thomas knee-bed splint. The use of calipers, ice- 
tongs and Steinman’s pins to produce traction are complications which 
are only applicable in hospitals, in the hands of experts, and in a large 
percentage of cases are unnecessary. Fractures of the leg, with the 
exception of Pott’s fracture, are treated on the same lines, and fractures 
involving the knee-joint require adequate restoration of fragments by 
manual pressure combined with traction. The reduction of a Pott’s 
fracture is of greater importance than the splinting. Forcible traction 
with the foot in extreme extension, combined with a downward pull 
on the leg and an upward pull on the heel to reduce the backward dis- 
placement of the foot, should reduce the deformity, but occasionall) 
it is necessary to divide the tendo Achillis. The foot is then forcibly 
inverted into an overcorrected position. In fractures of the tarsus, 
when reduction is complete, all that is necessary is for the foot to be 
kept at a right angle. Fractures of the humerus in the region of the 
shoulder-joint, if inefficiently treated, show limitation of abduction and 
external rotation. Fractures in the region of the elbow-joint are apt 
to result in defects of flexion and supination: supination is often 
deficient in fractures of both bones of the forearm; the deformity of a 
mal-united Colles’ fracture with limitation of wrist movement, of pro- 
nation and supination and of finger flexion is well known. Fractures 
of the anatomical neck of the humerus are best treated by a wrist sling 
which allows the weight of the arm to act as an extension, with a pad in 
the axilla to produce slight abduction of the upper arm. In treating 
separation of the upper humeral epiphysis, in childhood or adolescence, 
it is advisable to abduct the arm to a right angle and to rotate it out- 
ward until the hand is level with the mouth, and then to immobilize 
the arm in this position either by one of the humerus abduction splints 
or in plaster. Impacted fractures of the surgical neck are best reduced 
by the method of Thomas: The patient is seated upon a chair and a 
roller-towel is passed under the axilla and fastened to a coat-hook or 
nail; a wrist sling is fastened around the neck and a clove hitch is made 
fast to the elbow, with a long loop which comes to within a foot of the 
floor and which acts as a stirrup for the operator’s foot; extension is 
obtained while both hands of the operator are free for manipulation; 
the axis of the pull is brought to the abducted position, and when reduc- 
tion appears complete the arm is forced upward and reimpacted; 
treatment is same as that for the anatomical neck except that a larger 
axillary pad is indicated. Fractures of the shaft are treated by mal- 
leable-iron fracture splints which can be bent to cover in the shoulder- 
joint and thus produce fixation. All fractures in the region of the 
elbow-joint, with the exception of the olecranon, are treated after 
adequate and complete reduction in the Jones’ or full-flexed position; 
this position cannot be obtained unless reduction is complete. Whether 
the fracture is supracondylar, T-shaped or intercondylar, one must 
reduce by traction-extension, supination and hyperflexion. If this 
latter is not obtained the routine must be repeated until it is, and then 
the arm must be kept in this position at rest for at least three to four 
weeks. The author gives warning against passive movements after the 
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arm is being gradually brought down, otherwise traumatic arthritis and 
consequent stiffness of the elbow ensue. For this type of fracture the 
rectangular internal splint should be abolished. Fractures of the head 
and neck of the radius must be fixed in full supination, otherwise lim- 
itation of this movement will certainly result. Fractures of the shaft 
of both bones require consideration of two important points: first, the 
shaft of the ulna must be kept straight, and secondly, the curve of the 
radius must be conserved, as the whole length of the posterior border 
of the ulna is straight, and on this the curved radius rotates like a 
bucket-handle. Nearly all neglected fractures of the forearm show 
limitation of supination, whereas pronation is not defective. Colles’s 
fracture requires complete and adequate reduction before splinting 
takes place. The Jones method is preferable to the handshaking 
plan, because the force is applied directly to the bone instead of working 
through the carpal bones. Twisted fracture splints, adequately padded, 
to keep the replaced fragments in an overcorrected position and the 
hand in ulnar deviation, are applied and remain for four weeks, move- 
ments of the fingers and thumb being allowed from the first. 
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Nephritis in Children.—Boyp (Am. Jour. Dis. Children, 1922, 23, 
375) holds that the most common etiological factor in nephritis is an 
acute infection. Cases of nephritis in childhood may be divided into 
the following classes: (a) Acute glomerulonephritis, (1) resolving, 
(2) nonresolving; (6) chronic glomerulonephritis; (¢c) nephrosis. The 
acute cases which recover are differentiated from the nonresolving 
type by (a) a better response to renal function tests; (b) by a steady and 
rapid improvement clinically; (c) by a rapid diminution and complete 
disappearance of the albuminuria. The chronic cases differ in the 
history of past symptoms and signs attributable to the kidney, especially 
nycturia, in the presence of more numerous casts in the sediment. 
Relapses recur frequently in the more severe cases and of themselves 
justify a bad prognosis. ‘Tests of renal function give invaluable aid 
in determining the prognosis, as well as the line of treatment. The 
concentration test and the determination of the blood nitrogen con- 
stituents furnish the most reliable data. Consideration of the responses 
to functional tests coupled with clinical observation enables one to 
foretell fairly accurately the outcome in individual cases. Administra- 
tion of calcium salts, particularly the lactate, is of definite value in 
clearing up the edema. Pathologically the most common lesion in the 
acute cases is a glomerulonephritis of the intercapillary type, accom- 
panied by more or less degeneration in the cells of the convoluted 
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tubules. The chronic cases showed the same lesions as the acute cases 
plus searing and fibrotic changes. In the nephrotic cases tubular 
changes predominated. 


The Breast-fed Pellagrin: Relation to the Avitaminoses.—Lusr- 
BERG and Bircuetr (Arch. Pediat., 1922, 39, 254) eliminate the 
specific infectious theory as the causation of breast-fed pellagra. In 
treating in their institution more than 50 cases a year of men, women 
and children without segregation there never has developed a case 
among the other patients or among the help. The manifestations of 
the disease in both mother and child present themselves in the spring 
and summer. A dietary error shown to be pre-pellagrous was prevalent 
in the winter diet of the mother. A pre-pellagrous diet, such as dried 
beans, dried peas, corn-meal, lard and canned evaporated milk, contains 
an excess of carbohydrate and lacks protein. This diet is unbalanced 
and it has excess foodstuffs shown to be poor in vitamines, and further 
it has not the proteins, a foodstuff which has been shown to be rich in 
vitamines. The character of this diet undoubtedly influences a baneful 
effect on mothers’ milk, and therefore the suckling infant shares in the 
deficiencies. Curative results were obtained by placing the infant on 
artificial food such as cows’ milk, fruit juices, vegetables, zweiback and 
purees. This ration is well balanced and contains vitamines in full 


force. 


Eczema in Breast-fed Infants as a Result of Sensitization to Foods 
in the Mother’s Dietary.—SuHannon (Am. Jour. Dis. Children, 1922, 23, 
392) found that eczema in breast-fed babies was a result of sensitization 
to food proteins contained in the mothers’ dietary, and transmitted to 
the infant through the breast milk in a great majority of cases. Re- 
moval of these proteins from the diet of the mother usually results in 
cure of the condition in the patient. In cases in which all the foods 
cannot be eliminated from the diet of the mother, limitation of the same 
will often result in improvement of the eczema, presumably because 
there is a threshold in the mother up to which the food may be taken 
without its harmful constituents appearing in the breast milk. Sensi- 
tization of the infant may be determined by the cutaneous reaction 
to the purified proteins. The erythematous reaction at the site of the 
test is to be considered as indicating sensitization, and being much 
more common than the wheal, is correspondingly more important. 
Sensitization is usually multiple, and may be to a majority of the foods 
in the dietary of the mother. Sensitization to become more wide- 
spread in a great many cases as time goes on, due to acquisition of 
sensitivity to new foods. Repeated exacerbations and failure to cure 
may be due to a lack of coéperation on the part of the mother, to 
sensitization so widespread as to make sufficient limitation of the diet 
impossible, to failure on the part of the physician to test for all foods, 
to the acquisition on the part of the infant of new sensitization, and to 
error in the procedure of determining sensitization whether avoidable 
or otherwise. As general prophylactic measures, it is recommended 
that all mothers be cautioned to eat a large variety of foods, and a small 
quantity of any individual article of diet, that eggs be restricted rather 
than forced in the diet of the mother, and that all cases of eczema be 
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studied early and that offending foods be eliminated before sensitization 
becomes so widespread as to make limitation of the diet impossible. 
The proper study of all cases of eczema in breast-fed babies that do not 
yield promptly to the older methods of treatment requires the determina- 
tion of sensitization in the infant to all of the foods contained in the 
diet of the mother and in the event of exacerbation, the frequent 
repetition of these tests. 


Sitting Height and Stem Length in Private-school Boys.—Gray 
(Am. Jour. Dis. Children, 1922, 23, 406) feels that height measurements 
are being rivalled and possibly superseded by measurements of the 
trunk independent of the legs. The best trunk length seems to be the 
sitting height at present, as well as the stem length. These measure- 
ments are closely similar. In his report these two measurements are 
taken from 114 picked upper-class school-boys. The sitting height 
was not constantly parallel to the stem length, for while it averaged 
one-half inch greater it varied anywhere from being identical in some 
boys to two inches greater in others. The stem length was found to be 
easier to measure accurately as there were more constant agreements 
in repeated measurements. The absolute values both of stem length 
and sitting height, averaged according to age, showed greater values 
than any that he was able to find in the literature. This is natural 
considering the advantages enjoyed by this group of boys, as it is 
certain that strains of men can be bred as well as horses. The pro- 
portional sitting heights, or sitting heights related to stature, were 
markedly less than those in the literature. This means that well- 
developed children have longer legs for their heights than children 
retarded in growth, which may be stated that the principal defect of 
growth in badly nourished children lies in the lower extremities. The 
author believes that stem length should replace the sitting height meas- 
urement in the fields of anthropology and of school hygiene. 

Prophylactic and Therapeutic Value of Pertussis Vaccine. 
Davies (Am. Jour. Dis. Children, 1922, 23, 423) states that pertussis 
gained access to his institution through a child who had been exposed 
before admission. Of 176 children exposed, 114 had not had the disease 
20 had had the disease, and the history was inadequate in 42 cases. 
Thirty-three children developed the disease. Records in 27 of these 
cases were negative for previous attack and doubtful in the remaining 
6. These cases were admitted to the hospital ward with a positive 
diagnosis of pertussis based upon the clinical findings in the majority 
of the cases. The remaining 146 children were given prophylactic 
doses of pertussis vaccine regardless of previous history. After the 
first 33 cases were removed from the main building only 4 additional 
cases developed. It is quite sure that the others were exposed to the 
disease at the time of the greatest infectivity. Most of the children 
were very young, and the majority had not had the disease. Although 
it appears that the individual child responds differently to the pertussis 
vaccine, the duration of the disease is shortened by its administration. 
The paroxysms were lessened in severity and duration, and whooping 
and vomiting were obliterated, 
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The Basal Metabolism of Infants Fed on Dry Milk Powder.—TA nor 
and Moriarty (Public Health Reports, 1922, 724, 176) found that 
metabolism studies in their series of cases show a tendency for the 
males to fall within or very close to the standard variations, the greatest 
deviation being in the calories per kilogram of body weight. The 
metabolism of the female infants ran higher, and with few exceptions 
fell more than 10 per cent, the average, but were not outside of the 
extreme normal variation. This difference in the metabolism of the 
different sexes is in accord with what Benedict and Talbot found in 
their series of observations; that is, that it is much more difficult to 
predict the metabolism of female than it is of male infants, and that 
the deviation from the average was much greater in the former than in 
the latter. The results of the findings of this study on the basal 
metabolism of infants fed on dry milk powder show either a normal or a 
slightly elevated basal metabolism. Coincident with most of the cases 
of an elevated metabolism there was an elevation in temperature to 
99° or 100°, but it does not seem that this slight elevation in temperature 
is sufficient to explain the increase in metabolism. One case had been 
vaccinated against smallpox six days previous to the metabolism 
observation. There are no published data on the effect of vaccination 
on the metabolism, but it does not seem unlikely that the metabolism 
would be more likely to be increased about the tenth or twelfth day of 
the reaction rather than earlier. In these studies all precautions were 
taken to insure quiet periods, and careful and kymograph records were 
kept of the infants during the metabolism periods to warrant recording 
the results as purely basal findings. The basal metabolism of this 
series of infants fed on dry milk powder mixtures tends to be slightly 
higher than that of average normal infants, but is within normal limits. 
This may have been due to relatively high protein content of the food, 
but the deviations from the average are not great enough to permit 
any striking conclusions to be drawn. 

Treatment of Pylorospasm in Infants.—GruLEE (Jour. Am. Med. 
Assn., 1922, 78, 1183) calls attention to the fact that thick food may 
cause in infants with pylorospasm a serious febrile reaction followed by 
symptoms of shock. Because of this he feels that a more physiological! 
method of caring for these patients might be of value. Provided a 
treatment is effective, its simplicity is a great recommendation. It is 
frequently necessary to insist on hospital treatment so that the best 
results may be obtained. There are two indications for treatment of 
pylorospasm: The first is to relax the spasm at the pyloric sphincter, 
and secondly to remove the irritation in the stomach resulting from the 
accumulation of disintegrated food which has remained in the stomach 
as a result of the pyloric closure for a period longer than the normal. 
For the first of these conditions the employment of atropine is advised; 
for the second the cleansing of the stomach and the administration of a 
food which is adequate but not irritating. In following out these 
suggestions the author gives atropine hypodermically in a quantity of 
from 1/1000 to 1/500 grain fifteen minutes before each feeding. 
Before the food is given, the stomach is carefully washed until the 
washing returns clear. The food is then given through the tube before 
it is withdrawn. He nearly always gives a mixture of albumen milk 
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and a dextrin-maltose combination, a quantity sufficient to meet the 
needs of a child of like age without gastrointestinal disturbance. In 
breast-fed babies he allows suckling after the stomach washings. His 
results in this group of cases is not nearly so satisfactory as in the 
artificially fed, but he has never felt that it was wise to discontinue 
breast nursing for this reason. Results appear early and often within 
two or three days the vomiting ceases entirely, or there is only slight 
regurgitation. This is followed by a rise in the weight curve. The 
stomach washings are intermitted and if no relapse occurs, they are 
finally discontinued and the atropine dosage gradually diminished until 
it finally reaches zero. 
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Albuminuria in Pregnancy.—Bourne (Brit. Med. Jour., April 1, 
1922, p. 520) believes that further knowledge concerning albuminuria 
in pregnancy must be gained by chemical study. Under this title is 
commonly described a group of symptoms of which the most important 
is the presence of albumin in the urine; next in importance increased 
blood-pressure. As far as types were concerned the first and most 
common is subacute nephritis. The second in frequency is the cerebral 
type, where convulsions occur in labor, often without premonitory 
symptoms except the presence of albumin in the urine. The third type 
which he describes is the gastric type, characterized by uncontrolled 
vomiting, occasionally seen in early pregnancy. This he considers as 
really of hepatic origin. The fourth class is the hepatic condition which 
he finds rare; and the fifth, the so-called uterine type with necrosis of 
the uterine wall and serious hemorrhage. In 4000 cases of pregnancy 
and labor, 30 per cent had some degree of albuminuria. Unless high 
blood-pressure, vomiting or other symptoms develop, albuminuria 
alone is not important. Convulsions indicate serious danger, and 46 
per cent of patients, having albuminuria have convulsions. When 
these patients do badly, it is in one of three ways; by convulsions or by 
the complete suppression of urine, due to necrosis of the cortex of the 
kidney, or by the development of jaundice. The number of convulsions 
had no direct relation to the mortality. Where patients were suffering 
from toxic albuminuria, it was especially serious if fresh symptoms 
appeared during medical treatment, or if the symptoms already present 
suddenly became intense. 

HOo..anb, studying the after-condition of patients who had eclampsia 
and albuminuria, found that a considerable percentage of them showed 
signs of chronic kidney damage afterward. He believed that labor 
should be induced in all such cases. 

WALLIs, studying the blood and urine, found that after the fourth 
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month the blood-urea and blood-sugar were less than in the normal 
non-pregnant woman. The quantity of diastase was increased. In the 
toxemia of pregnancy blood changes were slight: Cholesterol was 
increased, especially in cases of eclampsia; in the urine a high diastase 
percentage preceded albuminuria. He would distinguish between the 
toxemia of pregnancy and a true nephritis in pregnancy by the estima- 
tion of urea in the blood and diastase in the urine. W1ILLCOX considered 
the corpus luteum an important factor in producing toxins. He 
believed that the toxins produced in pregnancy damaged the organs 
of excretion in each succeeding pregnancy. 

The same discussion before the Harveian Society is reported by the 
Lancet, April 1, 1922, p. 651. In reporting Bourne’s paper it is stated 
that in 18,000 cases of labor at Queen Charlotte’s Hospital, but 3 cases 
of the hepatic form of toxemia have been observed. Eclampsia can 
occur with comparatively low blood-pressure, as cases are reported 
where the blood-pressure was below 160 mm. The mortality curve of 
all toxemic patients was 5 per cent; where the blood-pressure was 150 
mm. or below the mortality was 9 per cent; where it was 190 or above, 
the mortality was 27 per cent. Holland is quoted as stating that at 
least 12 per cent of eclamptic patients suffered permanent damage to 
the kidneys. 


Pneumonia in the Newborn.—(Brit. Med. Jour., March 25, 1922, 
p. 469), Browne publishes a paper upon pneumonia in the new- 
born. In 80 cases of infantile death in the Royal Maternity Hospital, 


Edinburgh, there were 21 or 26.25 per cent in which the cause of death 
was found to be pneumonia; 11 were in premature and 9 in full-time 
infants, the ages varying from eight hours to five weeks. The fact that 
so many of these cases were premature, shows that the premature 
infant is especially liable to infection. It is estimated that the pre- 
mature infant is fourteen times as liable to die from pneumonia as is the 
infant born at full time. It is also of interest to know that 5 of these 
infants were syphilitic, another probably so, while 1 had fracture of 
the supraorbital plates with extradural hemorrhage overlying them. 
One of the syphilitic cases had an extradural hemorrhage in the spinal 
cord. Among the premature infants were many with areas in the lungs, 
where the lungs had not expanded; in some involving part of one lung 
and a large part of the other. It seems probable that this condition 
predisposes to pneumonia. There were 2 very instructive cases of 
premature rupture of the membranes, followed by pneumonia in the 
infant. In 1 the pneumococcus was present, in the other the Bacillus 
coli communis. One of the mothers was delivered by forceps, and the 
other had induced labor. Both mothers made uninterrupted recoveries, 
and evidently the children died from infection, developing before or 
during birth. Of the pathology of the condition, there were 11 cases 
of the ordinary catarrhal pneumonia, | with pleural effusion, 2 with 
empyema. 

There were 2 cases of interstitial pneumonia with catarrhal pneumonia 
added. In 1 case of catarrhal pneumonia there was hemorrhage into 
the bronchial tubes and into the lungs. In 5 cases there was acute 
congestion and edema of the lungs with hemorrhage into the lung 
substance. In | case there was both insterstitial and catarrhal pneu- 
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monia and hemorrhage, and in 1 interstitial pneumonia with con- 
gestion and hemorrhage. The catarrhal pneumonias were in a fairly 
advanced stage of consolidation. It is sometimes difficult on examining 
the lung to distinguish precisely between the different varieties. 

Among new-born infants pneumonia is a common cause of death 
during the first week of life, and occurs in 26 per cent of new-born chil- 
dren. It may be caused by infection before birth, following premature 
rupture of the membrane, and at the time of birth the child may be in 
an advanced stage of pneumonia. The child has very little defensive 
reaction against infection as compared with the adult. In the first 
few days of life pneumonia is an exceedingly insidious disease; generally 
presenting no characteristic symptoms which might lead to its presence 
being suspected or established on physical examination. The micro- 
scopic examination of the lungs may be necessary, and the postmortem 
examination in the ordinary manner may fail to make a diagnosis. 
The acute hemorrhagic pneumonia of infants is a distinct condition. 
In this condition children, previously apparently healthy, either full time 
or premature, may die suddenly. This death is preceded by acute 
congestion of the lungs, followed by hemorrhage from the rupture of 
fragile blood vessels. Very often sudden death is preceded by nose- 
bleed, pallor and it is thought that the cause of the accident may be 
something in the nature of an anaphylactic action. Two precautions 
are imperative in the interest of new-born children: the avoidance of 
premature rupture of the membranes during labor and the taking of 
every precaution to protect the child against infection. 

Osteomalacia with Rupture of the Uterus.—Scnockaerrt of Louvain 
(Gynécologie et obstétrique, 1922, Tome 5, No. 2) describes the case of 
a patient aged forty years in her seventh pregnancy, in labor several 
days. She was brought to the Maternity at Louvain in miserable 
condition. The history showed the usual diseases of childhood, that 
menstruation appeared at seventeen and had always been regular. 
The six preceding pregnancies had terminated normally. Three 
children were living and in good health; 2 had died; 1 from some 
affection of the digestive tract, associated with alterations in the bone 
probably rachitic; the other had died of angina.(?) The patient had 
been ill three years; before her sixth pregnancy she had suffered from 
continuous pain in the lower extremities, especially in the thighs and 
knees. It had become impossible for her to flex the leg upon the thigh 
and the thigh upon the pelvis. Later, pain developed among the lower 
ribs and this became so excessive that the patient made no effort to 
speak or laugh, and finally pain became severe in the region of the 
symphysis pubis. Little by little the whole skeleton with the exception 
of the bones of the cranium had become painful. The patient was 
pregnant, and during the pregnancy she had grown rapidly worse, to a 
degree that she could not walk on account of her suffering. Her labor 
had taken place spontaneously without medical attention and the child 
had been born alive and survived. After the birth of this child the 
patient still suffered with pain and could not move without assistance. 
She remained in that condition until the beginning of the present and 
succeeding pregnancy. From the history it seemed evident that the 
physician who had been called to treat her had considered her to be 
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suffering from rheumatism. This was exceedingly unfortunate, for 
if the ovaries had been promptly removed at this time, the progress of 
the disease might have been checked. At about the third month of the 
seventh pregnancy the patient was unable to walk. Pain became 
almost intolerable. Her pregnancy continued however, until she was 
practically at term. She was without medical attention and supposed 
to be suffering from rheumatism. Three or four hours before she was 
brought to the Maternity her labor pains began and increased steadily 
in intensity. The patient could not describe accurately what had 
happened, and the third day she called a physician, who examined her 
and ordered her sent to the hospital. On admission the patient was 
desperately ill, with pulse 140, frequent and shallow breathing and 
temperature 102° F. She suffered intense pain when touched on any 
part of the body. The abdomen was enlarged, the uterine tumor falling 
toward the right. It was difficult to make out the child, but the back 
seemed to be in front, the head towards the left flank. The different 
fetal parts seemed to be very superficial. No heart sounds were 
present and examination suggested that the uterus had ruptured. On 
attempting to make a vaginal examination it was discovered that the 
pelvis had assumed the characteristic shape of osteomalacia. The rami 
of the pubes were very close together; the sacrum was projecting and 
curved; the cervix uteri was soft and the placenta could be felt, but no 
fetal part. Exuding from the uterus was a brownish bloody fetid fluid. 
Abdominal section showed blood in the abdomen, amniotic liquid and a 
dead fetus lying among the intestines. The placenta was still in the 
uterus and the uterus had ruptured. Apparently this had occurred at 
least two days before. The child was somewhat macerated. A Porro 
operation was rapidly done and a strand of gauze passed for drainage 
through Douglas’ cul-de-sac. The patient did not long survive the 
operation. 
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Histogenesis of Ovarian Tumors.—The question of the histogenesis 
of ovarian epithelial tumors, both solid and cystic, has been the subject 
of much discussion. In view of the wide variations in opinions an) 
evidence that will at all tend to help in the classification of these com- 
mon and clinically important tumors and that may tend to indicate 
their origin is of sufficient value to make a record of it, as has been done 
by Geist (Am, Jour, Obst, and Gyn., 1922, 3, 231). His studies are 
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based upon a patient, fifty-two years of age, in whom the ovary on one 
side presented a typical adenocarcinoma and on the other side a process 
involving the greater portion of a somewhat enlarged ovary that also 
resembled a new growth. It is composed of masses of cells, varying in 
number, either isolated or in large branching strands. The cells in these 
solid masses resemble the granulosa layer of the follicle. In these 
masses are found cysts of varying sizes lined by cells of a cuboidal, 
columnar or the high cylindrical type as seen in the pseudomucinous 
type of ovarian cyst. Often in these cysts are found oval granular 
bodies which on superficial examination might be taken for degenerated 
ova but which are undoubtedly degenerated tumor cells or secretion 
masses. The origin of this process is the point of interest. It seems to 
be independent of the tumor of the other side, first, as it bears no histo- 
logic resemblance to it, and, second, as it has none of the’distinguishing 
criteria of a malignant tumor. The stroma’resembles that of the 
unchanged ovary and is a predominant part of the process. The stroma 
and cells always maintain a definite relationship and at no point is 
there a proliferative or invasive tendency or an inflammatory infiltra- 
tion. Mitoses are not found. The cells composing the tumor resemble 
in their appearance and arrangement the granulosa cells and the general 
structure of the growth in parts suggests the developing follicle with 
many variations. Because of this morphologic appearance, the 
arrangement of the tumor and the wide variation in its structure it is 
suggested that a cell of great potentiality must play the role of originator. 
In addition, the development of cysts which form by degeneration of the 
larger cell masses and grow by coalescence suggests this as one method 
of development of the microcysts and later of the larger cysts that occur 
in the ovary. Furthermore, the cells lining these cysts are often 
cuboidal, and occasionally high, cylindrical, mucin-containing elements 
can be traced by direct observation from the large cell masses of granu- 
losa-like cells. This leads Geist to the presumption that some of the 
so-called simple cysts, follicular cysts and even the more complex 
pseudomucinous cysts may be the products of these same embryonal 
remains. The nomenclature employed for the classification of this 
type of tumor is still indefinite, as each writer has selected a name that 
has fitted his theory of origin or the fancied resemblance to some 
structure of the ovary. At the present time there are tumors similar 
to the one above described that have been termed adenoma of the 
Graafian follicle, folliculoma malignum, carcinoma folliculoides, ojpho- 
roma folliculare and folliculoma. Several of the names can be discarded, 
such as adenoma of the Graafian follicle, folliculoma malignum and 
carcinoma folliculoides, as the tumor is neither a malignant tumor nor 
an adenoma. Geist believes that the best way to classify these tymors 
is not to give them a name but to group them as tumors arising from 
persistent embryonal structures. 


Hemorrhage from Ruptured Corpus Luteum.— Intraperitoneal hem- 
orrhage may arise from various sources, most often from a ruptured 
ectopic pregnancy. Aside from hemorrhages of a purely traumatic 
origin, such as ruptured liver, kidney, spleen or pancreas, spontaneous 
rupture of the uterus may be mentioned. Very rarely, exceedingly 
serious intra-abdominal hemorrhage occurs, traceable to none of these 
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sources, but either to a ruptured Graafian or atretic follicle or to a rup- 
tured corpus luteum. A survey of all the available literature on intra- 
abdominal hemorrhage from ruptured corpus luteum impressed Moor: 
(Ann. Surg., 1922, 75, 492), who reports such a case, with the fact that 
in none of the cases reported, so far as he had been able to ascertain, 
was the correct diagnosis made before operation. The reason for this 
is quite apparent: intra-abdominal hemorrhageffollowing rupture of the 
corpus luteum is a rare occurrence compared with the other pathologic 
conditions which present an almost identical picture, and it? is only 
natural that the diagnosis which most often fits a condition should be 
the one made. In general the reports show that the symptomatology 
of this condition is characterized by sudden abdominal pain, cramp-like 
or colicky, followed almost always by nausea and vomiting. There is 
nothing characteristic about the temperature and pulse. Localized 
abdominal pain and tenderness, generally on the right side, are noted 
almost immediately after the onset of the sudden pain. Frequently 
abdominal rigidity and distention are present. The patient is pale, 
but seldom seems to be in shock. While these symptoms in a woman 
are characteristic of trouble in either the appendix or Fallopian tube, 
the possibility of a hemorrhage from the ovary must be considered, 
especially if the patient shows a marked degree of pallor or anemia. 
If the menstrual history has been normal and if the patient has had 
previous intestinal disturbances simulating appendicitis, it is quite 
natural that a preoperative diagnosis of acute appendicitis should be 
made. As soon as the abdomen is opened and it is found to be filled 
with blood, the surgeon decides that the case is a ruptured tubal 
pregnancy. A rapid search, usually through a right rectus incision, 
fails to locate bleeding from either tube. Further examination shows 
the bleeding to be coming from the ovary. Sometimes the condition 
is complicated by the presence of acute or chronic appendicitis, but 
often the appendix is found to be normal. The ovary should be 
considered an aggregation of follicles, some maturing and some retro- 
gressing, constantly changing their appearance and function from day 
to day. The structures surrounding the different follicles also change, 
depending on the development and special function of the follicles. 
The ovarian stroma with its nerves and bloodvessels forms the frame- 
work for housing these follicles. Each follicle seems to have a life cycle 
of its own. All appear alike during their early development, but each 
month one gradually outstrips the others in growth and develops into 
a Graafian follicle. Whether this follicle is always different from the 
others, or whether because of its richer blood supply it grows faster, 
is not known. At any rate, the ovum of this largest follicle, called the 
Graafian follicle, is the only one which matures and when ripe is extruded 
As soon as this takes place there is no further growth of the other follicles 
which started to mature; their ova die and gradually disappear, leaving 
the so-called atretic follicles. Only one ovum grows to maturity each 
month. Following the giving off of the ovum great changes occur in 
the Graafian follicle, producing what is known as the corpus luteum. 
The maturing follicle receives its blood supply from vessels in the theea 
interna, from which tiny offshoots penetrate into the granulosa. The 
earliest stages of the corpus luteum are marked by a great increase in 
the number and size of these vessels in the theca and also at the base of 
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the granulosa. This fact is of particular interest, since it seems to 
indicate that, due to the stage of hyperemia which follows extrusion 
of the ovum, hemorrhage can occur more readily into a corpus luteum 
than into a Graafian follicle. To the physician who has not seen an 
abdomen filled with blood exactly as it is found during a ruptured 
ectopic pregnancy, it does not seem possible that such an extensive 
hemorrhage could come from the tiny vessels which encircle the follicles, 
but this has been proved on numerous occasions by surgeons who have 
actually’seen the blood coming from the ovary and also in some instances 
by microscopic sections which demonstrated the origin of the bleeding. 


Prognosis of Cancer of the Cervix.—SkrEL (Am. Jour. Obst. and 
Gyn., 1922, 3, 252) has made a collective review of the statistics relative 
to cancer of the cervix from numerous clinics, and after a thorough 
digestion of his material he states that two things stand out withfincreas- 
ing distinctness: First, the mortality rate from operation goes down 
with increasing experience. Thus many writers refer to their last 
30 or 50 or 100 cases when stating the possibilities inherent in the 
Wertheim operation. Second, the operative recovery rate and freedom 
from recurrence are enormously increased by early diagnosis and early 
operation. Though the data do not justify so high an operability rate, 
so low a general mortality rate, nor so high an absolute curability rate, 
he presents in round numbers what has happened at the expiration of 
five years to 100 women with cancer of the cervix, if 50 per cent were 
operable. There would be only a 10 per cent mortality rate and there 
would be 20 per cent of absolute cures. Out of 100, 20 would be well, 
50 inoperables would have died, all presumably having had a Percy 
cauterization, or some other form of local treatment; 5 of the 50 operated 
upon died at once and the remaining 45 died from a recurrence. Of the 
50 who underwent a tremendously severe operation, 30 were dead within 
five years. Were the operation less serious, less heroic, and less fre- 
quently complicated by postoperative sequelae, such a showing might be 
justified; but with the reverse true, the author believes that it lacks justi- 
fiability when performed upon the present indications of operability. He 
concludes that any expectation of an increased number of cures of 
cancer of the cervix by surgical methods must be based upon earlier 
diagnosis and panhysterectomy should be reserved for cases in which 
a positive diagnosis can be made only with the microscope. The 
parametrium being free so far as digital examination can determine, 
but the case being far enough advanced to be diagnosed clinically, a 
high cautery amputation of the cervix, followed by radium treatment, 
offers the greatest hope of cure. The advanced surgically hopeless 
case should be treated, according to the author, by radium rather than 
with the knife, curette or cautery, chemical caustics or Percy cauter- 
ization, unless profound toxemia or serious infection contraindicates 
local interference of any kind. 
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A Study of the Gonococcus and Gonococcal Infections.—With the 
idea of devising improved methods of diagnosis in gonorrhea and of 
determining whether typing of strains of gonococci could be made, 
Cook and Srarrorp (Jour. Infect. Dis., 1921, 29, 561) performed 
various investigations with stock cultures of gonococci, attempted to 
isolate fresh cultures from acute cases of anterior urethritis in men and 
chronic cases in women, and conducted certain immunity tests in 
gonococcal infections. The stock cultures of gonococci were found to 
grow satisfactory for routine work on testicular agar, while chocolate 
blood testicular agar proved to be useful for increasing the vitality of a 
weakly growing culture. Increased atmospheric moisture but not a 
reduced oxygen tension were environmental requirements of the 
organism. Isolation of cultures from acute cases of anterior urethritis 
in men was most successfully accomplished on chocolate blood testicular 
agar. No pure cultures of gonococci were obtained from chronic cases 
of gonorrheal endocervicitis, although single colonies were found on 
plates of hydrocele testicular agar containing certain members of the 
triphenyl methane series. The complement-fixation test served onl) 
as an aid in diagnosis, being considered by the authors as confirmatory 
evidence rather than as an independent basis of diagnosis. It was of 
little value in early cases. A nonspecific reaction was obtained on the 
intracutaneous injections of a preparation of gonococci. No typing 
of strains followed the use of complement-fixation and agglutination 
reactions or by means of the method of absorption of agglutinins. 


Absorption from the Peritoneal Cavity.—Bo.tron (Jour. Path. and 
Bacteriol., 1921, 24, 429) conducted extensive observations on the 
mechanical and physical factors concerned in the process of absorption 
from the peritoneal cavity of cats, paying especial attention to the paths 
by which the absorption is accomplished. That there was a total and 
uniform rate of absorption of fluid from ascitic cats was determined by 
injecting it into normal cats and observing the quantity remaining at 
varying intervals, along with the concentrations of solids. By the use 
of such colloidal dyes as Congo red, cloth red and Congo blue it was 
found that each diffused directly into the bloodvessels, but at a slower 
rate than in the case of crystalloids. In studying the lymphatic paths 
of absorption, by injections of colloidal silver, it was found that the 
anterior mediastinal lymph glands were first to be stained, as were the 
diaphragmatic lymphatic channels. The lumbar lymph glands became 
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stained later and to a lesser degree. By introducing a suspension of 
lamp black in 0.9 per cent salt solution and controlling the respiratory 
movements by bleeding or asphyxia, it was noted that the rate of 
passage of the particulate matter into the thoracic lymphatics was 
proportional to the violence of respiration, the absorption being purely 
mechanical and commencing at once. Sarcina and staphylococci 
passed through the diaphragm in smaller quantity than the lamp black 
but were scattered uniformly about the periphery of the lymph glands 
in fair numbers. The author concludes, in part, from his investigations 
that “the peritoneal cavity is drained principally by the diaphragmatic 
lymphatics into the mediastinal lymphatics passing through the sternal 
and anterior mediastinal lymphatic glands to the right lymphatic duct, 
and also through anastomoses in the chest to the thoracic duct. It is 
drained also by the diaphragmatic lymphatics into the cisterna chyli, 
but this path is quite subsidiary to the former. It is probably also 
drained to a small extent very slowly by the retroperitoneal lymphatics 
into the cisterna chyli.”’ 


Diphtheria Carriers among Massachusetts School Children. 
BecKLER, GILLETTE and PARKER (Jour. Infect. Dis., 1921, 29, 577) 
found only forty-one (0.49 per cent) positive cultures of diphtheria 
bacilli in the nares and throats of 8389 five- to fifteen-year-old school 
children residing in thirty-five cities in Massachusetts. The cultures 
were planted on Loeffler’s blood serum (Ph 7.2), and after fourteen to 
eighteen hours’ incubation at 34° C. smears were stained with Loeffler’s 
methylene blue and examined by the same _ bacteriologists. The 
highest percentage of positives in any one group was 13, when four 
positives were encountered in thirty-one cultures from one school room. 
Of the thirty-eight cultures on which virulence tests were conducted, 
all but two (95 per cent) were virulent,"'killing unprotected guinea- 
pigs in from forty-eight to sixty hours. Many diphtheroid bacilli were 
encountered during the examinations. In 1915 the same investigators 
obtained positive cultures in only 0.6 per cent of over 6000 contacts. 


Presence of Bacillus Lactimorbi in the Throats of Cats.—Having 
shown previously that Bacillus lactimorbi occurs in the human throat, 
and indicated the danger of its confusion with Bacillus diphtheriz and 
having also indicated the danger of its confusion with Bacillus 
diphtherie, PERKINS and SHEN (Jour. Infect. Dis., 1922, 30, 505) 
examined cultures from the throats of twenty-two cats in view of the 
recent reports inferring that these animals may be carriers of diphtheria 
bacilli. Swabs were taken from the noses and throats, planted on blood 
serum, incubated for eighteen hours at 37° C. and stained for granules. 
All apparently positive cultures were then heated in suspension for 
ten minutes at 80° C. and inoculated onglycerol agar. By this method 
the non-sporeforming organisms were killed. In examining smears 
from the second (glycerol agar) cultures, Bacillus lactimorbi was found 
in two out of the twelve cats in the first series and in five out of the ten 
in the second series. The authors again emphasize the danger of 
confusing Bacillus lactimorbi with Bacillus diphtheriz and hope that 
their results will stimulate investigators in other parts of the country 
to ascertain whether this group of bacteria is common to all the states. 
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Is Cancer Mortality Increasing.—‘‘T'o determine whether or not there 
is a real increase in cancer mortality we must compare cancer death 
rates for the same ages, since cancer is an old-age disease.’ Accordingly 
Strona (Jour. Cancer Research, 1921, 6, 251) quotes some statistics as 
compiled from the records of several large insurance companies. The 
experience of two of these companies covering the eleven-year period 
from 1911 to 1921 inclusive indicates, taking the figures at their face 
value, that for ages below sixty-five there is either a fluctuating or a 
slightly decreasing in cancer mortality, while for the ages sixty-five and 
over there is probably on the whole some increase. Meanwhile the 
statistics of the United States Registration Area show a continuous 
increase in cancer deaths. These are population statistics, however, 
and are not analyzed as to ages. As these deductions are from statistics 
one should not forget, before accepting them as final results, that certain 
circumstances and considerations might modify them. Certainly 
there has been a gradual increase in correctness of diagnosis, so that in 
the past many deaths attributed to oldLage and other diseases should 
properly have been ascribed to cancer, with the result that if there were 
a really stationary cancer mortality it would appear to be increasing 
considerably. The author believes “that we cannot now determine 
whether the cancer mortality is slightly increasing, practically stationary 
or slightly decreasing, but that we can be sure it is not greatly increas- 
ing.” He also says “that such a conclusion does not lessen at all the 
seriousness of the cancer problem.” 


Studies on the Formol and Wassermann Reactions.—ARMANGUE 
and Gonza.es (Jour. Infect. Dis., 1922, 30, 443) have been able to con- 
firm the findings of Pauzot and of Ecker as differing from the results 
obtained when formol was added to sera according to the method 
described by Gaté and Papacostas. The technic as applied by these 
authors differed from the original only in that readings were made after 
a lapse of forty to forty-eight hours instead of twenty-four to thirty 
hours. Of 41 cases which were strongly positive by the Wassermann 
reaction only 11 were positive by formol, 4 were doubtful and 26 were 
negative. Just 1 was positive, | doubtful and 4 negative by formol in 
six instances where the Wassermann was weakly positive. In 127 
cases where the Wassermann was negative, 5 showed positive, 1 doubtful 
and 121 negative by the formol method. On the other hand positive 
formol reactions were obtained in 67 per cent of cases of malignant 
tumors which yielded negative Wassermann reactions, a higher per- 
centage than among the syphilitic patients. The sera of pregnant 
women (seven to nine months) always gave a negative formol reaction. 
Sera of dogs, rabbits, guinea-pigs, hogs, etc., were uniformly negative, 
but positive tests occurred in tenia infestations of dogs, in rabbits with 
coccidiosis and in a rabbit with hydatid cysts. It was found that 
formol positive serums were rendered negative by dilution with water 
to more than | to 5andfl to6. The authors conclude “that the formol 
reaction was not due to some specific substance but to a relative increase 
of the usual constituents of normal serum, possibly globulins.” 
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The Behavior of Cultures of Chick Embryo Tissue Containing Avian 
Tubercle Bacilli.—Smirn, and Lewis (Am. Rev. Tuberc., 1922, 
6, 21) state that tissue cultures afford a means by which the behavior 
of living cells toward living tubercle bacilli can be followed under 
experimental conditions which are not greatly injurious to either form. 
Such observations have shown that: (1) Tubercle bacilli were taken in 
by clasmatocytes, fibroblasts, white blood cells, endothelial cells, 
mesothelial cells, ectodermal cells, liver cells, kidney tubule cells, and 
cells lining the bronchioles and alveoli of the lungs. No microérgan- 
isms were observed in red blood cells, striated muscle cells, nerve cells 
or ciliated epithelial cells. (2) The phenomena accompanying the 
appearance of tubercle bacilli within these cells Were precisely the same 
as those shown by similar cells in regard to other foreign bodies. En- 
trance into cells was dependent upon the consistency of the cytoplasm 
of the cell, the composition of the foreign body, and also the position of 
the foreign body in relation to the surface of the cell. (3) Contrary to 
the generally accepted idea, the cell did not make any active move- 
ments toward the bacillus, nor was any migration of bacilli toward the 
cell observed. (4) The number of microérganisms taken in by the cell 
and the rapidity of the process varied greatly with the different types of 
cells. The clasmatocytes were the most active; after that, the giant 
cell, the non-granular white blood cell, the granular white blood cell, 
and the fibroblast, in the order named. (5) Once inside the cell, the 
bacilli were moved back and forth in the cytoplasm in a manner charac- 
teristic of included foreign bodies. In course of time a small vacuole 
formed about the microédrganism, which was eventually destroyed. 
(6) The presence of tubercle bacilli within the cell or in the explant did 
not stimulate the formation of giant cells. The emulsion injected into 
the peritoneum of pigeons produced progressive disease of moderate 
severity. 


Experimental Studies on the Etiology of Typhus Fever.—O itsk\ 
(Jour. Exp. Med., 1922, 25, 121) presents experiments to show that the 
typhus virus in the tissues of the guinea-pig during the height of reaction 
to the experimental disease does not lose its infecting power when the 
cells of the brain or of the spleen are disintegrated by repeated freezing 
and thawing, or by freezing and desiccating, or by crushing by mechani- 
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‘al means, or by grinding into a homogeneous pulp with sand. He 
states that the virus after such treatment is as actively infective as in 
the same tissue not subjected to the disintegrating influences. The 
possibility exists, therefore, of an extracellular condition of the typhus 
virus. Fourteen attempts to filter through Berkefeld V and N candles 
the virus contained in the disintegrated tissue have all resulted in 
failure. 

The Bacteriology of the Blood of Dogs with Eck Fistwla.—As “ there 
is an impression, supported by considerable evidence, that organism: 
from the bowel often enter the portal stream and in the liver are effee- 
tively disposed of,” Davis and Matuews (Jour. Infect. Dis., 1921, 29, 
313) conceived the idea that proper conditions to test this point might 
be furnished by Eck fistula—that is, an artificial communication 
between the portal vein and vena cava with the portal vein ligated above 
the anastomosis just at the hilus of the liver. The experiments were 
performed on Eck fistula dogs and consisted in taking blood cultures at 
varying intervals after the operation, as well as after the introduction 
of Bacillus pyocyaneus and Bacillus subtilis into the stomach and 
Staphylococcus albus into the venous circulation. All experiments were 
controlled by similar observations on normal dogs. It was found that 
in dogs with Eck fistula, bacteria do not appear in the circulation in any 
appreciable numbers; that Eck fistula dogs are no more susceptible to 
infection of lungs or of the other organs than are normal dogs and that 
microorganisms disappear from the circulation as rapidly in dogs with 
Keck fistula as in normal dogs. 


Experimental Streptococcus Pneumonia and Empyema, III. 
Having previously produced experimental Streptococcus empyema in 
rabbits by direct injection into the pleural cavity of very small amounts 
of a passage strain of Streptococcus pyogenes, Gay and Ruopes (Jour. 
Infect. Dis., 1921, 29, 217) have repeated, experimentally, what is 
presumably the entire life history of this form of infection in man and 
have been able to furnish light on its exact course. By means of a soft 
rubber catheter pushed down the trachea amounts of culture varying 
from 0.01 up to 10 ce were insufflated into the bronchi of 18 rabbits. 
All developed bronchopneumonia followed by empyema. It was found 
necessary to force a small volume of air into the lungs after the strepto- 
coccus culture had been introduced into the trachea through the 
catheter. Similarly, pneumococcus (Type I) cultures were injected 
intrabronchially into a small series of rabbits. The microscopical 
findings in the involved areas were quite distinct from the lesions pro- 
duced by the streptococcus. Death was due to a septicemia which 
was only irregularly encountered in the streptococcus infections. In 
the streptococcus infections the pneumonia is lobular in distribution, 
necrotizing in effect, does not resolve readily and is characterized by 
peribronchial and perivascular edema and later infiltration of mono- 
nuclear cells, being different from the pneumonia produced by the 
pneumococcus. In the streptococcus infection, pleurisy with effusion 
occurred, involving by extension both pleural cavities and the peri- 
cardium. It was found that the natural route of infection with the 
streptococcus seems to be from alveoli to pleura, rather than by the 
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lymphatics of the larger bronchi. Inasmuch as when injections are 
made into the pleural cavity the bacteria never penetrate through the 
pleura into the pulmonary tissue, the authors believe this would 
militate against the idea of a lymphatic stream from pleura to hilum. 
Experiments with an artificial respiration chamber seemed to indicate 
that the streptococcus passed from the lungs to the surface of pleura in 
a few minutes. The authors state that “it is evident, however, that 
conclusions derived from such experiments cannot explain conditions 
in the living body where it is found that involvement of the pleura takes 
place in a matter of hours (six to twelve) rather than minutes.” 


Negri Bodies in the Salivary Glands and Other Organs in Rabies. 
Jackson (Jour. Infect. Dis., 1921, 29, 291) examined the salivary glands 
from 18 rabid dogs and, as controls, from 15 normal dogs. It was found 
that fixation in Zenker’s fluid and staining paraffine sections with alco- 
holic eosin and methylene blue gave the most satisfactory-results. After 
a careful study, the author concludes that the salivary glands offer 
favorable conditions for the growth of certain protozoa, some of the 
developmental forms of which render differentiation between them and 
certain forms of Negri bodies impossible, or at least a very difficult task. 
It seemed certain, however, that in many cases of rabies, Negri bodies 
could be identified positively in the salivary glands. In one dog, sec- 
tions from ali the viscera were examined, Negri bodies being recognized 
in the brain and the adrenals, where they occurred in the cells of the 
medulla. Smear preparations of the saliva from rabid dogs failed to 
reveal the presence of Negri bodies. 


Virulent Treponema Pallidum Recovered from a Stillborn Infant 
After Twenty-six Hours.—Hayruorn and Lacy (Jour. Infect. Dis., 
1921, 29, 386) call attention to the fact that the Treponema pallidum 
occasionally retains its virulence for some hours after the death of the 
host—a fact which is not generally recognized and they believe a new 
observation. They were able to recover pathogenic, motile treponema 
from a stillborn infant twenty-six hours after its delivery. Great 
numbers of the treponema were seen by dark field illumination in the 
serum from superficial skin blebs and from crushed lung tissue. . Rabbits 
which were inoculated intratesticularly with the material developed the 
typical lesions of experimental syphilis. The authors feel that the well 
preserved state of the fetus went far to explain the retained virulence of 
the treponemas which it harbored and stress the fact that the chance 
of accidental infection from careless handling of syphilitic tissue is not 
as remote as is generally supposed. 


Notice to Contributors.—<All communications intended for insertion in the 
Original Department of this JourRNAL are received only with the distinct wnder- 
standing that they are contributed exclusively to this JouRNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphltt form, if desired, will be furnished to 
authors, providing the request for them be written on the manuscript. 

All communications should be addressed to 

Dr. Joun H. Musser, Jr., 262 8. 21st Street, Philadelphia, Pa., U.S. A. 
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() Manual of Clinical Laboratory Methods 


By CLype L, Cummer, M.D., Assistant Pro- 
fessor of Clinical Pathology, Western Reserve 
University, Cleveland. Octavo, 484 pages, 
with 186 engravings and 8 plates. 

Cloth, $5.50 net. 
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Bacteriology 
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Ohio State University. 12mo, 320 pages, with 
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By Wiuitram H. Park, M.D., and Anna W. 
WituiaMs, M.D., Assistant Director of Bureau 
of Laboratories, Department of Health; 
assisted by CHARLES KrumMwiebe, JR., M.D., 
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Hygiene, University and Bellevue Hospital 
Medical College, New York. Octavo, 786 
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12mo, 102 pages. Cloth, $2.00, net 


\ JRITTEN because of the demand by 

medical men for a short practical account 
of the newer methods for investigating renal 
function. In recent years notable advances 
have been made in this branch of medicine, but 
much of the work lies scattered throughout 
the literature of various countries and is not 
accessible to the busy practitioner. The 
present volume gives all of this new informa- 
tion between two covers and thus satisfies 
this long-felt want. 


Only what the practitioner actually needs is 
presented. All statements made are founded 
on a very extensive clinical experience of renal 
patients, and only those tests have been 
included which were found to be of practical 
clinical value and which are easily carried out. 


In connection with the renal tests the 
author warns that in every case the clinical 
symptoms must be carefully considered. In 
many patients, especially in the earlier stages 
of disease, a careful correlation of the clinical 
condition with the results of the tests 
described will give information which could 
not possibly be obtained, in the present state 
of our knowledge, from a study of the clinical 
features alone. Throughout the monograph 
diagnostic methods, significance of findings 
and treatment are discussed in a brief, to-the- 
point manner that will arouse the enthusiasm 
of the busy, practical man. 
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Hayfever and Asthma—Scheppegrel 


CARE, PREVENTION AND TREATMENT 


| R. SCHEPPEGRELL has done more work perhaps than any other man along the | 

the Etiology, Diagnosis and Treatment of Hayfever. His well-earned reputation 
authority insures a most cordial reception of his book, which thoroughly covers the many 
methods of diagnosis and immunization of the present day and the modern therapeutic nx 
It points out the erroneous ideas about those conditions that abound and which are even si 
in many of our text-books and encylopedias. 


Hayfever and Asthma are widespread and practitioners the country over will find this a 
inestimable aid. Its value to Health Officials, Immunologists, et. a/., is, of course, self- 
All photomicrographs and photographs used in ‘this work are original. 


CONTENTS—HIstory AND PREVALENCE OF HAYFEVER—POLLEN—HAYFEVER P! 
CoMMON HAYFEVER PLANTS OF THE EASTERN AND SOUTHERN STATES—PRINCIPAL Hay 
PLANTS OF THE PACIFIC AND Rocky MouNTAIN STATES—PLANTS NoT RESPONSIBLE FOR 
FEVER—ANATOMY AND PHYSIOLOGY OF THE NOSE—SyYMPTOMS, DIAGNOSIS AND DIAG) 
TEstTs OF HAYFEVER, SUSCEPTIBILITY—ETIOLOGY—SEASONS IN HAYFEVER—INFLUENCE 0! 
AGE, OCCUPATION AND RACE IN HAYFEVER— HAYFEVER POLLENS AND THEIR REACTIONS—l’ 
TIAL AREA OF HAYFEVER POLLENS—ATMOSPHERIC CONDITIONS IN RELATION TO HAYFE\ 
POLLEN IN THE NASAL SECRETION OF HAYFEVER CASES—TESTING THE WIND-POLLINATI 
HAYFEVER PLANTS—SPECIAL POLLENS OF HAYFEVER—CLASSIFICATION OF HAYFEVER PLA 
RELATION OF HAYFEVER TO THE Most COMMON PLANTS, TREES AND GRASSES—PREVENTI 
HAYFEVER—LEGISLATION IN THE PREVENTION OF HAYFEVER—HAYFEVER RESORTS—1 
MENT—IMMUNIZATION— HAYFEVER IN CHILDREN—THE SEASONS AND GEOGRAPHICAL Dis1 
TION OF HAYFEVER IN THE UNITED STATES. 


By WILLIAM SCHEPPEGRELL, A.M., M.D., President, American Hayfever Prevention A 
tion; Ex-President, American Academy of Ophthalmology and Otolaryngology; Chief of H 
Clinic, Charity Hospital, New Orleans. 12mo, 274 pages, with 107 engravings and 1 colored 

Cloth, $2.7 


Thoma—Oral Roentgenology 


A Roentgen Study of the Anatomy and Pathology of the Oral Cavity 


HE Roentgen picture is often the most important link in the chain 

evidence which leads to diagnosis, and frequently helps to discover 
cause of the disease. It serves the oral surgeon as a guide when operating, li 
the dentist determine the result of mechanical procedures and the reseai 
worker to follow disease processes, operative results and progress of healing 


The medical practitioner today is as much interested as the dentist in O 
Roentgenology, since the interrelation of medical diseases and dental infecti: 
is generally recognized. The most eminent internists in this country, wii 
making a thorough examination of any patient, include an oral Roentg 
examination. The ophthalmologist, the aurist and the laryngologist all ha 
occasion to search in the oral cavity for contributory causes when treatii 
certain diseases. 

By KURT H. THOMA, D.M.D., Assistant Professor of Oral Histology and Pathology and M 
of the Research Committee, Harvard University Dental School; Oral Surgeon, Robert Breck Br 
Hospital; Founder, International Association for Dental Research. Contains 128 more pages an 


more illustrations than the first edition. Imperial octavo, 341 pages, with 470 illustrations 
Cloth, $6 00 
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Cummer—A Manual of 
Clinical Laboratory Methods 


N this, the newest book on the subject, clinical laboratory methods are presented in concise and 
accessible form. While devoted largely to description of methods thorough attention is given 
) the underlying principles, the indications for performing tests and the significance of the results. In 
ost chapters the plan is as follows: (1) Outline of routine examinations; (2) description of the simpler 
ialitative methods which are frequently employed; (3) description of quantitative methods or those 
f intricate technic; (4) discussion of findings in various morbid conditions. When several methods 
re given, usually the preferred one is indicated. The method of counting blood cells has been given 
meticulously and special attention has been given to the histology and pathology of the blood. Chem- 
al examination of the blood and urine and the relations of urine examinations to life insurance are also 
treated very fully. The section on Serum Reactions is, in effect, a monograph on the Widal, Wasser- 
mann and related tests. The liberal use of cross references in the body of the text and the synoptic 
résumés of quantitative procedures in the chapters on Blood and Urine greatly facilitate the use of 
the book in the clinical laboratory. 


Chapter Headings: Examination of the Blood—Examination of Urine—Examination of Gastric 
ind Duodenal Contents—Examination of the Feces—Examination of Sputum—Examination of Body 
ixudates, Fluids and Miscellaneous Methods—Bacteriological Methods—Appendix (Equipment, 
Stains, Vaccines—examination of a large number of specimens, etc.). 


By CLYDE LOTTRIDGE CUMMER, Ph.B., M.D., Associate Professor of Clinical Pathology, Western Reserve 
University; Associate Clinical Pathologist, Lakeside Hospital; Director of Medicine, St. John’s Hospital; Director 


of Laboratories, St. Alexis Hospital, etc., Cleveland. Octavo, 484 pages with 136 engravings and 8 plates. 
Cloth, 35.50, net. 


Tuberculosis and the Community 


HE only book published so far that deals purely with Tuberculosis 

as it affects the Community as a whole. It is, therefore of the 
utmost importance and value to all who are engaged or interested in 
any phase of Public Health work or Preventive Medicine in general. 
Physicians will like it both for their own use and to put it into their 
patient’s hands. Especially does it commend itself to Tuberculosis 
Associations, Dispensaries, Health Officers, Public Health and Red 
Cross Nurses, Hygienists, Sanitarians, etc. 


By JOHN B. HAWES, 2D, M.D., Director, Clinic for Pulmonary Diseases, and 
Assistant Visiting Physician, Massachusetts General Hospital; Instructor, 
Graduate School of Medicine, Harvard University; Consultant in Diseases of 
the Lungs, New England District U. S. Veterans Bureau, etc. 


12mo, 168 pages. Cloth, $1.75, net 
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Pulmonary Tuberculosis 


By 
MAURICE FISHBERG, M.D. 


Clinical Professor of Medicine, University and Bellevue Hospital Medical College; Chief 
of the Tuberculosis Service, Montefiore Hospital for Chronic Diseases, and of 
Bedford Hill Sanatorium for Incipient Tuberculosis 


HE NEW EDITION of this standard authority is a big improve- 

ment over preceding editions. It contains 147 more pages, 32 more 
illustrations, and also has two new chapters of the utmost importance. 
That on the RECIPROCAL RELATIONS Between PULMONARY TUBERCULOSIS 
and CERTAIN PHYSIOLOGICAL and PATHOLOGICAL PROCESSES contains 
material not available in any book in any language. The other new 
chapter is on the Mepico-LEGAL and INSURANCE ASPECTS of TUBER- 
CULOsIS, and in itself is worth the price of the book to thousands of 
doctors engaged in insurance, indemnity, workmen’s compensation and 
veteran rehabilitation work. Traumatic tuberculosis of late has very 
often been considered in the courts in claims for damages and there are 
many valuable passages on this point. 


The former chapter discusses in full detail the reciprocal influences exercised by tuber- 
culosis and such physiological processes as growth, puberty, sexual functions, fecundation, 
pregnancy, labor, the puerperium, etc. Also full consideration of the coexistence of pul- 
monary tuberculosis with such pathological processes as extra-thoracic tuberculous lesions, 
diseases of the upper respiratory tract, especially tonsillitis, coryza and the lymphatic 
diathesis; diseases of the bronchi and lung, notably asthma, bronchitis, bronchiectasis, 
emphysema, pneumonia, etc.; constitutional and metabolic diseases, such as the various 
forms of rheumatism, gout, diabetes, cholelithiasis, nephrolithiasis, obesity and dys- 
functions of the endocrine glands, the thyroid, the adrenals and the gonads; infectious 
diseases, notably the exanthemata, influenza, typhoid fever, syphilis, etc.; diseases of the 
gastrointestinal tract, appendicitis, fistula-in-ano, cirrhosis of the liver, etc., and finally 
cancer and insanity. Phthisical patients often live for many years and during their 
period of illness are liable to suffer from various other diseases and therefore the recip- 
rocal relations discussed in this chapter have more than theoretical bearing on the symp- 
tomatology, course and prognosis. As far as can be ascertained this is the first attempt 
to treat the subject in any book or monograph on tuberculosis. 


The entire book has been reset in new type and radical changes have been made in 
nearly all the chapters. Those treating of Phthisiogenesis were rewritten emphasizing the 
problems of the constitutional vs. environmental factors in etiology. Also the chapter on 
Artificial Pneumothorax has been rewritten and amplified, limitations of this mode of 
treatment being pointed out. Among the many new sections that have been added the most 
important are on acute miliary tuberculosis, scrofula, myoidema, the autourine test, photo- 
therapy, artificial immunization, etc. 


New (3d) Edition. Octavo, 891 pages, with 129 engravings and 28 plates 
Cloth, $8.50, net. 
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SYPHILIS 
OFF 
LO, A A PRESS 


By BURTON PETER THOM, M.D. 
Visiting Syphilologist to the Hospitals of the Department of Correction, Welfare Island 
New York City 


Octavo, 525 pages, with 69 engravings. Cloth, $5.50, net 


everyday. Unlike the majority of text-books on syphilis it does not 

stress the dermatologic features of the disease. The dermatoses of syphilis 
are discussed fully and clearly and are given their proper place, but the disease 
is presented in the light of the newer knowledge as exemplified by the teachings 
of Warthin and Barker and other pathologists and clinicians of note. Its sim- 
plicity of style and its exhaustive consideration of every phase of syphilis make 
it distinctive from all other medical books. 


THIS BOOK WILL APPEAL to the general practitioner because it will often 
throw light upon the “ puzzling case’’ which every physician encounters with more 
or less frequency. It will still further appeal to him because in describing the con- 
ditions caused by syphilis which simulate other diseases and are frequently known 
as such, it does not merely enumerate these conditions but describes them, tersely 
and vividly, so that they are visualized in a way that even the inexperienced can 
appreciate. Because of the widespread incidence of syphilis, this book will 
appeal to the country doctor and, as syphilis is present in some form in approxi- 
mately one person out of ten, with equal force to practitioners in the large cities. 


IT SHOULD BE IN THE HANDS of—the surgeon because it will help him 
to solve many of the problems with which he is confronted—the internisi because 
it deals with syphilis as a constitutional dyscrasia, not merely as a skin disease. 
It should be read by the gynecologist—in no other book on syphilis is gynecology 
in its relation to syphilis so exhaustively considered. It is very necessary to 
the specialist in children’s diseases. In the diagnosis and treatment of syphilis 
ininfants and children it iseminently practical. It is as essential to the obstetrician 
as a work on obstetrics itself. The /aryngologist, the otologist and the ophthalmol- 
ogist will find that as syphilis affects them, these branches of medicine are 
discussed in explicit detail. The chapter on syphilis as it affects the teeth can be 
read with profit by every dentist. 


, ) versa is discussed here as it confronts the physician in his work of 


THE CHAPTER ON SYPHILIS in its relation to the law, aside from its 
succinct and authoritative descriptions of the disease whereby a lawyer can 
become quickly informed, makes it a work of value in forensic medicine. Phy- 
sicians engaged in life insurance or industrial medicine will find this book inval- 
uable, particularly the chapter on Syphilis and Life Insurance. Physicians prac- 
ticing in the Tropics will find the chapter on Protozoal Diseases other than 
Syphilis gives a practical diagnostic and therapeutic résumé of these diseases 
concisely and briefly stated. Especially practical are the sections on Micro- 
biology, Pathology, Treatment, Serology, Syphilitic Clinics and the consideration 
of Regional Syphilis and Syphilis Complicated by Various Other Diseases. 
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New Books 


CRAIG on NERVE EXHAUSTION 


TERVE EXHAUSTION is a state in which there is undue physical, nervous or 
iN fatigue. The sense of exhaustion is out of all proportion to that which is justifie: 
work done when measured in terms of what we call a normal standard. There is nothii 
hazard about fatigue; it follows definite rules and it is our duty to acquire a knowledge « 
rules. Nerve exhaustion is so common a disorder and of such importance that nothing 
be left undone to lessen its incidence. In the past attention has been more largely 
to the treatment of the condition than to its prevention. This book emphasizes the imp: 
of the latter. A healthy nervous system is of vital concern to both mind and body, 
its working and how it becomes fatigued are seldom studied with the care to which it is « 
Technical terms are avoided as far as possible so that the book is easily understood and the subj 
is covered in the following logical sequence: GENERAL REMARKS—CAUSATION—SyYMPtoM 
TOLOGY—SLEEPLESSNESS— DIAGNOSIS AND PROGNOSIS—TREATMENT. 
By MAURICE CRAIG, C.B.E., M.D, F.R.C.P., Physician for and Lecturer in Psychological M 


Guy's Hospital; Late Examiner in Diploma for Psychological Medicine, Cambridge Universit 
I I 
Cloth, $2 


MANSFIELD on BOTANY Vet 


Developmental and Descriptive. 


NEW TEXT by a distinguished authority which, because it deals with the two 
interesting phases of botany, will achieve the very desirable effect of securing the sti 
earnest attention. The text is complete and with a logical arrangement that will appeal 
teachers of the subject and is largely illustrated with photographs from Nature. 
By WILLIAM MANSFIELD, A.M., Phar.D., Dean and Professor of Botany and Pharmacogno 
University, Albany College of Pharmacy, Albany New York. 12mo, 232 pages, with 135 illust: 
Cloth, $2.50 


PRICE on HYGIENE and SANITATION for NURSES 
New (4th) Edition 


“T*“HE NURSE has become the priestess of prophylaxis and her work in preventive me: 
invaluable. This book gives that fundamental knowledge of the principles necessa 
intelligent work and usefulness. There is much new material in this edition and sections or 
Pre-Natal and Pre-School Hygiene have been added to Chapter on Hygiene of Childhood. 1 
S. Josephine Baker says—“‘ . . . a valuable contribution, I shall be glad to recommen 

book to my students.” 


By GEORGE M. PRICE, M.D., Director, Joint Board of Sanitary Control; Director of the United | 
Centre, New York. 12mo, 276 pages. Cloth, $2.2 


DREW on INDIVIDUAL GYMNASTICS 


A Handbook of Corrective and Remedial Gymnastics. 


N° LESS AN AUTHORITY than Dr. E. G. Brackett of Boston says, in the forew 
“The value of preventive and corrective physical aids in the developmental periods of 

and the definite benefit which follows the employment of the corrective forms of exercise, in 
the strenuous life of the ordinary individual, place this feature of therapy, viz., individual ¢ 
nastics in a forerank of importance.”’ 

Physicians will have a definite use for this practical little work. Much is appearing in th 
odicals on the correction of faulty posture. This work goes thoroughly into this phase an 
chapters on Visceroptosis, The Feet and Infantile Paralysis also hold much of medical int 


By LILLIAN CURTIS DREW, Director of the Department of Corrective Gymnastics, Central Br 
Y.W.C.A., New York; formerly Director in the Teachers’ College, Columbia University. Instr 
in Corrective Gymnastics under the Direction of Dr. E. H. Bradford and Dr. E. G. Brackett, B 
I2mo, 225 pages with 100 illustrations. Cloth, $2.00, 
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ROGRESSIVE MEDICINE 


The most Practical and Time-saving Publication ever Devised for the Physician 
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Diseases of Children 
STAFFORD McLEAN, M.D., Assistant 
nding Physician, Babies’ Hospit al, and 
nding Pediatrist, New York Orthopedic 
Dispensary and Hospital. 


Professor of Pediat- 
and College of 
Baltimore. 


Rhinology, Laryngology and Otology 
} M. COATES, M.D., Professor of 
gy, Graduate School, University of Penn- 
nia; Surgeon to Ear, Nose and Throat 
Department, Pennsylvania Hospital, etc. 
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synecology 
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Gyne- 


Hernia 
B. COLEY, M.D., Professor of 
nical Surgery, Cornell University Medical 
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Crippled, New York. 


)phthalmology 
W. CHARLES, M.D., Consulting Ophthal- 
gist, Missouri School for the Blind, and 
Missouri Baptist Sanatorium. 


Abdominal Surgery 
O. WILENSKY, M.D., Visiting Surgeor 
David Hospital; Adjunct Attending Sur- 
, Mt. Sinai Hospital, New York. 
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Specialists will also find the volumes covering their fields to be a paying investment. 
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SEPTEMBER 


Diseases of the Heart and Bloodvessels 
O. H. PERRY PEPPER, M.D., 
Professor of Medicine, University 
Vania. 


Assistant 
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Diseases of the Lungs and Pleura 
H. R. M. LANDIS, M.D., Director, 
and Sociological Departments, Henry 
In University of Pennsylvania; 
Physician, White Haven Sanatorium. 
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Visiting 


Diseases of the Skin and Syphilis 
JAY F. SCHAMBE RG, M.D., 
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School, University 


Professor of 
Post-Graduate 
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Obstetrics 
EDWARD P. DAVIS, M.D., 


Obstetrics, Jefferson Medical C 


Professor 
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Diseases cf the Nervous System 
WILLIAM G. SPILLER, M.D., 


Neurology, University of Pennsylv 


Professor 


ania. 


DECEMBER 


Diseases of the Digestive Tract and Allied Organs 
MARTIN E. REHFUSS, M.D., Associate-in 
Medicine, Jefferson Medical College 
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WALTER ESTELL LEE, M.D., Associate 
Professor of Surgery, Grad School of the 
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H. R. M. LANDIS, M.D., Director, C 
and Sociological Departments, Henry 
Institute, University of Pennsylvania; 
Physician, White Haven Sanatorium 


1 
linical 
Phipps 


Visiting 
perpetual 


ar id Diagnosis, 
Leighton 


Medica 


itics, Materia 
al; assist¢ | 


Medical College Hospit 
Medical College, etc 
Per volume, $3.00; per annum, $11.00. 


PHILADELPHIA 


| 

of 

4 
ES 

aii. 
33 


A Book that has been Tested 
for 30 years 


For 30 years this book has proved its worth in 
the test of daily practice. It has served over 
100,000 practitioners—served them well or it 
wouldn’t be in print. Its thirty years’ usefulness 
has earned its reputation of being ‘‘the dominating 
authority on therapeutics.’’ You have in one 
volume your entire armamentarium and s0 
arranged as to be instantly accessible. Every 
resource of medicine for the successful treatment 
of your patients is here. It shows what to do 
and how and when to do it. 


A feature (apparently new to some works but old with 
Hare) is the Therapeutic Index. In one part all drugs and 
Remedial measures are indexed alphabetically. Then 
follows a list of all Diseases (also alphabetically arranged) 
and under each disease is a summary of the most approved 
measures for the general management of the case and 
then, with page references, is listed every drug or therapeutic measure of value. 
Thus essential information, either on a drug or disease, is secured in an instant. 


New (18th) Edition 


Reset throughout in new type 
So much of the book was rewritten that the volume has been entirely reset. 
There is much new material, particularly on Silver Arsphenamine, Quinidine 
Sulphate in Auricular Fibrillation, Thyroxin, Anterior Lobe of Pituitary, Trans- 
fusion, Intravenous Injections, Renal Disease, etc., etc. 


Plan of the book 


DART I, General Therapeutic Considera- Transfusion, Lavage, Lumbar Puncture, 


/ tions, includes a number of important 

i tables and covers Mode of Action of Drugs, 
Modes of Administration, Dosage, Absorp- 
tion, Indications and Contraindications, 
Classification, Incompatibility, Prescription- 
writing, etc. 


DART II lists all Drugs alphabetically, 

describing them and their physiological 
action, therapeutics, incompatibilities, ad- 
ministration, preparations, poisoning, con- 
traindications, etc. 


JART III treats of Remedial Measures 
other than drugs—Antiseptics, Antitoxins, 
Vaccines and Serums, Electro- and Hydro- 
therapy, Exercises, Enteroclysis, Heat and 
Cold, Inhalations, Intravenous Injection, 


The object of this book is to place the subject of treatment before the 
reader so that it may be applied at the bedside in a rational manner 


By HOBART AMORY HARE, M.D., B.Sc., Professor of Therapeutics, Materia Medica and 
Diagnosis, Jefferson Medical College; Physician to Jefferson Medical College Hospital. 
Octavo, 1038 pages, with 144 engravings and 6 plates. 
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Springs and Climate, Phylacogens, Pollen 
Proteins, etc., always with full description of 
methods of procedure, indications, effects, etc. 


[NCLUDED in Part III is a section on 
Feeding the Sick and the methods of 
prescribing proper diet are described in more 
detail than in former editions, particularly 
in respect to children and diabetics. 


* PART IV, Treatment of Diseases, com- 
plete and definite therapeutic directions 
are given for all diseases. Such noted 
authorities as Dr. G. E. de Schweinitz, Dr. 
Edward Martin and Dr. Barton C. Hirst 
revised respectively the articles on Diseases 
of Eye, Venereal et and Disorders of 
Parturition or Pregnancy. 


Cloth, $6.50 
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MacKee—X-Rays and Radium 


In the Treatment of Diseases of the Skin 


rT HIS BOOK IS UNIQUE. There is no other book nor any combination*of books and articles 
[ inae supplies the information required by the physician, the information he must have to employ 
x-rays properly for therapeutic purposes. It correlates the specialized training of the derma- 
logist and roentgenologist and is so arranged that the practical worker can obtain any desired 
formation in a very few minutes. 

To the beginner in roentgen therapy and radium therapy the work is wholly indispensable. Der- 
itologists require the book because of the information concerning Roentgen therapy and Radium 
erapy; Roentgenologists and Radium therapeutists, because it is their only opportunity to obtain 
cnowledge relative to the treatment of skin diseases with these agents; general practitioners, internists 
i the various medical specialists require the book in order to know what affections may be success- 
ly combated with x-rays and radium and in a general way how these agents should be applied. Pedi- 

atricians will be especially interested in the chapters dealing with ringworm of the scalp and birthmarks. 

The scientific or technical half of the book covers General Physics, explaining the nature of electricity, 
rays and the radioactive substances, Apparatus and Instruments—Technic, complicated methods 
r the expert; simple, safe methods for beginners—Dosage, with many charts and tables—Biological, 

chemical and chemical action of x-rays and radium, including chapters on Radiodermatitis (clinical 

i histopathological) and Idiosyncrasy. The reader is now acquainted with the historical evolution of 
ntgen therapy and radium therapy; he knows the nature of these agents and how and why they affect 
rmal and pathological tissue; he has learned how io employ these agents skilfully and without danger to 
nself or to his patient; and he has acquired a modern technic that is universal in the United States. 

The second or practical half of the book teaches the student how to prescribe and apply x-rays 
1 radium to disease and how to use good judgment, and opens with the chapter on General Thera- 
sutic Considerations, in which there is much invaluable information. Then the reader is told what 

iseases are amenable to x-rays and radium, and exactly how each disease should be treated and how it 

ould not be treated. Nothing is left to the imagination or judgment of the novice. He is told in 

tail exactly what to do and if he will follow the directions, which are clearly, concisely and conserva- 
tively given, he will obtain perfect therapeutic results and will avoid harmful results. The chapter 
n Medico-legal aspects is most valuable and important. 

By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and Syphil- 
ologist, St. Vincent’s Hospital, New York, etc. Octavo, 602 pages with 250 engravings and 
22 charts. Cloth, $9.00, net. 


Kendall—Bacteriology 


General, Pathological and Intestinal 


(= of the achievements of the Great War is a noteworthy advance in the 
Science of Bacteriology. This is manifested not only in marked improve- 
ments in methods of investigation and in modifications of preéxisting views 
in the important fields of infection and prevention of many diseases, but also 
in a complete revision of some of the more important groups of bacteria. 
Prominent among these is the great class of anaérobic bacilli. During the war 
period, furthermore, much additional information has accumulated pertinent to 
diseases which have hitherto been elusive. The developments in bacteriology of 
the last four years have necessitated the rewriting of entire sections of this book, 
and extensive additions to nearly every chapter. 


The New York Medical Journal, reviewing the first edition, said: 

his book marks a new departure in text-books on bacteriology. He has given all that 
is new in the realm of bacteriological morphology, in the cultivation and identification of bacteria, 
ind in the field covered by bacteriology as we used to know it, but more than this he has chosen to 
present the matter from *its clinical side. Thus he gives the most recent knowledge regarding Bacterial 
Metabolism, not only from the standpoint of the bacteria, but also from the more important side of 
the *effects of bacterial metabolism upon the human host. It is his chapters on the Physiology, the Chem- 
istry, and the Metabolism of bacteria, together with those on Saprophytism, Parasitism and Patho- 
genism, on Infection and Immunity, and on Anaphylaxis which throw the study of bacteriology into 
1 new and clearer light and which make the book something entirely new in its field. These chapters, 
together with that on the Bacteriology of the Digestive Tract, *lift the volume from the narrow realm of 
purely technical works and truly force it upon the attention of all progressive clinicians who would gain 
1 clearer insight into the phenomena of disease of bacterial origin. We compliment the author on “the 
larity of his style and the interest with which he has invested what has usually been regarded as a 
iry subject.” * Italics ours. 


By ARTHUR I.-KENDALL, Pu.D., Dr.P.H., Professor of Bacteriology, Northwestern University 
Medical School, Chicago. Octavo, 680 pages, with 99 engravings and 8 plates. Cloth, $6.00, net. 
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MANY CHRONIC CASES REQUIRE 
INSTITUTIONAL CARE 


HE advantages of institutional treatment for stomach and intestinal disorders, 
Neurasthenia, Heart Disease, Diabetes, Obesity, Nephritis, Rheumatism and 
other stubborn chronic maladies are worthy of consideration. 


A most important advantage is the isolation of the patient from harmful influences, 
substituting conditions and surroundings that are altogether recuperative for the 
necessary period of time, is greatly to the advantage of the attending physician. 


At Battle Creek, every case receives, first of all, a careful examination. Each 
patient is submitted to the X-ray and all other up-to-date methods of investigation, 
including chemical and serological examinations of the blood, efficiency tests of 
the liver, kidneys and other vital organs, tests for acidosis, metabolism tests and 
other special tests and researches which may be required to throw light upon the 
individual case. 


For literature or further information concerning the Institution and its methods 


address 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


Lessons in Pathological Histology 
McFARLAND 


HIS interesting and intensely practical little book is novel in almost every particular and h 
no parallel among the books offered to students of medicine. 


It bears the same relation to pathologic histology that a ‘‘dissector’’ does to anatomy; it is 
self-instructor, teaching the salient features of the tissues studied. It is not a text-book of pat! 
ology nor is it a handbook of technic. It is a guide, and a very intelligible one, to the microscopi 
study of morbid tissues. It teaches the student the correct method, and gives the most important 
facts. 


The approach to the diagnosis is always systematically made: The student is first told wha 
should be seen with the naked eye, then what is to be seen with the low- -power lens, and finally 
if necessary, what with the high-power lens. Particular fields for examination with the high: 
powers are frequently indicated upon the drawing by lines inclosing small squares. The beautifu! 
drawings illustrating the work are found on the right-hand pages while on the left-hand page is 
text correlated with the illustration, and telling how one should proceed it studying it. Although 
brief, this text is descriptive, critical and diagnostic, and it transforms the book from an atlas into 
a guide by being of a value equal to the illustrations. 


By GUSTAVE ROUSSY, Professor Agrégé, Chief des Travaux Pratiques d’Anatomie Patholo 
gique a la Faculté de Paris and IVAN BERTRAND, Chef de Laboratoire Délégué a | 
Clinique des Maladies Nerveuses de la Faculté de Paris, Translated from the Secon 
French Edition by JOSEPH McFARLAND, M.D., Sc.D., Professor of Pathology an 
Bacteriology in the Medical Department of the University of Pennsylvania. 12 mo., 27% 
pages, with 124 engravings. 
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Shelton Portable Centrifuge 


USED BY THE U.S. NAVY 


\lake your own analyses and 
quantitative tests of urine, 
milk, ete., by having a Shelton 
Centrifuge in your office. No 


elaborate installation. Appa- 
ratus held steady by gyro- 
scopic balance wheel. Perfect 
speed control from 500 to 2000 


R. P. M. 


Write for Literature 


SHELTON ELECTRIC COMPANY 


16 E. 42d Street, NEW YORK CITY 30 E. Randolph Street, CHICAGO, ILL. 


PRR LABOR: DRIES 


OPERATED IN CONNECTION WITH 
THH COLONIAL, MOUNT CLEMENS, MICHIGAN 
MOUNT CLEMENS SANITARIUM COMPANY I 
ertion of needle 
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Specific Antigens Prepared 
From Standardized Cultures 
of Known Origin 


FOR THE PHYSICIAN WHO DEMANDS 
ACCURATE, SCIENTIFIC THERAPY 


GONOCOCCUS (Mixed) No. 35 
Pneumonia Antigen No. 36 
Whooping Cough Antigen No. 44 
Sepsis Antigen No. 45 Rheumatic Antigen No. 38 
GONOCOCCUS ANTIGEN No. 47 


The following literature is available and will be mailed wc) BACTERIAL VACCINE 
on request: “onococcus ANTIGEN 


“Therapeutic Immunization with Bacterial Antigens” 


“Bacterial Antigens in the Treatment of Gonorrheal Urethritis 
and its Complications” 


“Pneumonia—Prophylaxis and Treatment of ” 


“Specific Bacterial Antigens in the Treatment of Bacterial 
Infections” 
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A Temporary Diet 


Summer Diarrhea 


Mellin’s Food . . . . 4 level tablespoonfuls 
Water (boiled, then cooled) . 16 fluidounces 
To be given in small amounts at frequent intervals. 


Each ounce of this mixture has a fuel value of 6.2 
Calories and furnishes immediately available nutrition well 


suited to spare the body-protein, to prevent a rapid loss 


of weight, to resist the activity of putrefactive bacteria, a 
and to favor a retention of fluids and salts in the body if 
tissues. 
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Mellin’s Food Company, Boston. Maw 
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The Premier Digitalis | 


| 
Digifoline, “Ciba” 


The Digitalis which gives you results when others fail 


According to actual ex- 
periences of physicians 
DIGIFOLINE, “CIBA” 
will stand this test 


Physiologically Standardized 


Tablets and Ampules 


Liquid For 
TRADE MARK Subcutaneous 
For and 
Internal Use 
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